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Thircl semester B.E. Degree Examination, Feb./M ar.2022
Engineering Mathematics - llll.ime: 3 hrs. I\4ar. N,larl<s: l0()

Note: Ans'rver unv- FIVE.full quesrions, cltoosing ONE.full question Ji,ottr euclt nrrtrlttle.

NlIo cl u le- 1

I a' Ftncl a FourierSerrcstorepresent f(x)=x-xl fil3r r=-7I to x=[. Ilcnccproyc tiltL
nrlll
_:.___L_-

12 lr t -rr 
" ' (08 \,tlr.ks)

b, Obtain a For-rrierserics of f(x) =Jt' '< 
r < [.

1r.,, I<x<2 (o(rlllrlis)

Irrrrcl thc halllrangc FoLrr-ier sinc scries of I,(x) = e. in 0 < x < 1.

OR

(0(r )llrlis)

cl hamonic Lrsing thc lbllou'ing rablc o1'r rrlrrcs

(06.\lur.lis)

(06 \llrlis)

seiles ex anslon u

b

C

ExPrcss f(x) = (r- ^)t 
as a Fourier series of periocl 2n in the inrcn,al 0 < r < 2n

(()tl \larks)

Obtain the I'lali'r'ansc cosinc ser.ies of f(x) = x, in 0.: I {;r.

t\l[odu le-2

3 a Fincl the Fourier rransfbrnr of the function. f(x)=

i
0

sln a\_ (l\
X

Irincl the Fouriet'cosine transfornt of {.(x) = e 
'n', il } 0

Solvc Ll ,, + 3Ll ,,_, - 41t,. . = 0 for n > 2 grven Ll ,, =3, Ll r = -2 r_rsing z-tr-ansfbrnr

OR

b

C

4a

C

(,.- \b. Firrrl tlte z-rlans[or-rrr rrr' cosh] '- . (-t 
I'2 /

Fitrcl thc Fourier sine transfonn ol e-.' , a>0, x>0 shorv that j
l)

x stit lt]x i__-_. tix = __., . r'])..t).
il - \ :

((-)fl ),1a rlis)

(06 ),ll rlis)

Find thc inversc z-transibrm o{"
-\7.- + 7,

x 0 il

3

2n

3

1i
.4-a /L

J

5n,'
i:-

-)

2x

v t.0 1.4 1.9 1.7 t5 t.2 1.0

I of 3

(0(r llarlis)
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5 a. Iiind thc cot'rclatiott coelllcient

b. Obtarn an equation of the tbrm y =

x 0 5 l0 l5 20 25

l2 l5 t7 22 LA 30

Applv Ilcgtrla-Falsi r-r-rethod to

clccrnrals in (0, 1 ).

17MAT31

(08 Marks)

ol xe* = cosx rn tbur approximations r'vitir fbrtr'
(06 N'Ia rks)

f values:
OR

(06 Marks)

(08 Marks)(r a. Obtain the t'e 1()n on x for the lollcr

b. Fit a palabola v = + cxt to the fo1 (06 Marks)

Neu,ton-Raphson method irl three
(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

wing table o

1

lorving data:

x*9=0 byc. I: ind the root of' thc equation x
approxinrations rvith three

7 a. Usc Ner.r'ton's fonvarcl in

b. Dc te rnr inc atx: lt-ts
-4

c. Ev

b.A

C

alLlate i \ rr.,ipu \\ ccldlc's nrlc r.r i

i, t-r \
thh:1

fl a. F irrd ,,1 tisrn Nervton's
OR

Bacl(\\,ard inte rpolation tbrntula qiven that,

lation formula to hnd y (x : 10) given that.La 's in

I ,'i 110

.\plrli 5rnrl..,,n'r 
I 

lirt'tntrla tr) c\alttiltc If ttlar uirett tltirt.
-, ir

10 1261 61 68 69x 65 66
"72 69 7l68 65 68 72v 61

8 94 5 1x I 2 _)

1/1IT r6 1512 1o 8 10

EO r00 120x 20 40

22.8 .1J.J 465.5 9.1 t4

0 5 l0 1-5x
1 1 1 8I 1 I

2I 0

2

X

.]J J 5 I 1335v(x) 124,i

I 2 -)x 0

I r0t'- li.r) 1 2

x .5 6 9 1l
v(r ) 12 IJ t4 l6

108 12084 9636 18 60 12t 0 \2 a/1
-a

4.5 5.410.26 5.40i0.08 1 8.90 2t.60 18.54vir) 0 3.6t)

2 of 3

(06 Ma s)

+/r "{.s

Module-3
the

given that,

table as valLles:

60

v

N{odule-rl
lation fonr-rula to find

Neu'tor-r's

6

13v

20 25
L4v(x)

5

9.0
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N{odule-5
\ieri$ Green's theorem in the plane for f (r-'-sy'!, +(4y-6x1,)r]y. u,here C is rhc

C

boundaryoftheregiondefhedbv x=0,y:0, x*y=1. (08r\,tarlis)

c1 C-l is tite boLrndary o1'

106 r\'11rlis)

(06 llarks)

is tirc sLrrlacc oi'tlrc

theorcn-i), (0ti \Iarlis)

(06 \'l r rks)

f'
E,valuatc 

J 
F.clr by Stoke 's rheorcrn with F = yti - xtj-(x - z)k irn

('

the triangle rvith vertices at. (0,0,0), (i,0.0) ancl 1i. 1.0)
Shorv that the geodesies on a plane are sh'aight lines.

OR

Firrci JJf .aS,ulrclc F. (2r -,3tli -(xz+ v)j-(:'-22)li rrrd S

spherc i.,uvi,.,g center at (3, -i. 2) ancl radius 3, (Use Gauss.diversencc
,/^\

Derir c Erricr's cqurtiorr rr irh rr5ilal uor.atio,,, .r. t-' - '1 | t1 
I -, 0r'r tlr ii'

Find the extlernal

i[5)..

C

b

:,rl'iltc ltirtctiottal.

:,:.
' {<**x{<

(06 i\l:rrks)
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(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 l{arks)

(08 Marks)
(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

)

4

r- -:. ' t'

5 a. Obtain a reduction formula fbr

Module-3

cosnxdx(n>0)

fr/
./2

it'

l6h. Evatuarc | +dx by raking x : sin 0.
,1 Jl-x-
l1

c
0

(*' * y' +z'1dxdydz. (06 Marks)

\

$GHffiffiW
Third Semester B.E. Degree Examination, Feb./Mar.2022

Additional Mathematics - I

Timc: 3 ltrs. Max. Marks: 100

Note: Answer crny FIVE full cluestions, choosing ONE fult question from each moclule.

Module-l

1 a. Find a unit vectornomal to the vectors i:2'i+2j*ii and t=6i*:j+zt. Also find the

lTMATDIP3I

sine of the angle betr.veen them.
l+2i.b. Exoress ' -' irt the fonn of a t ib.' l-3i

c. Express .'6 + i in the polar form and hence find its modulus and amplitude.

OR

o:.-- -,,c, (cos30+isin30)a(cos40*isin40)5

b. if i =:'i-z j+2t, d =2i-s j+ro[. Find 1a+dlrti-61
c. Prore that the vectors i-z'j*3k. -2i+3j-4k and i-:j*5kare co-planar.

Module-2
a' lf y=.asin-'ix thenpiove that (l-*';y*-l-*1)xy**, -(n'+u')y, =0.

b. Find the angle between the curves ,,= 
=-3-; 

and r = ;-! ^

/ ) 1\ "l*tot.-' 
l-cos0

c. rf u=fog[ I-+J]thensho*rhar xP*r1=r.
\ x+y ) ox oy

OR
a, Using Maclaurin's series expand sinx upto the term containing x5.

b. Find the pedal equation of the curve rn'cosmt: u*:

c. lfu :x * y * 7;;;.v: : y * z,w : zthen find 
U^t''"'*]
0(x,Y,z)



7a.

6a.

b.

L.

8

9

b

c. Solve : (x + I
,1,

..,::!l:,,..*

;xflk'

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

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

(08 Marks)

(06 Marks)

(06 Marks)

, 0).

-y"'*(, tQ-'
i-'t

,?ry

.A'r.:li!#
3-

+I=l
x

dy
dx

X<lktr<**

*.q
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Third Semester B.E. Degree
Material

Note: Answer any FIVE fttll

'/-, a. What is Atomic Packing

. ,,Max

4

5

6

(-)
o
o

c.
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b. Briefly discuss the
c. Sketch and explain

2 a. Explain the
b. I)iscuss the
c. Derive the

J

N{odule-4
7 a. What is Ceramic? ical and Electrical behavior of Ceramics.

b. What is Srnart Material? cuss the various applications of Smart Material.
c. Explain the importance'of Ceramic materials in our day to day applications.

:l;''";1"" OR
a. Define Shape J\4einory Alloys and list out various applications of Shape Memory

ONEfull

1

APF for Bodv
!

questton fronr

Centred Cubic

eaclr module.

(BCC), (08 Ntarks)
(04 Marks)
(08 Marks)

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

(08 l\{arks)
(05 h(arks)
(07 Ivlarks)

A11oys.
(05 Marks)
(07 Marks)

8

(07 l\,Iarl<s)

(08 Marks)
(07 Marks)
(05 Marl<s)

a. ofSo
b. Define Solution and

c. List out and briefly explain Hume -

b. With a neatrsketch, explain the processing of plastic through Injection nroiding.
c. Discrrisithe variorrs stens involved in the nrocessins of Ceramics.



cation of
of Metal

t7l{E32

(06 Mark$
tes,

(06 Marks)
(08 NIarks)

i) Iso - Strain and

9 a. What is Composite Materials? Explain
b. Discuss the Foundry techniques involved

c. Explain the Filament Winding proce w.l a neat sketch.

l0 a. I)edve the ecluation for Y
ii) Iso - Stress condition

b. A Cornposite material
matrix. If the elastic

, i.i.$/ *;

.,+,h*s.''
" r&..

i) Young's modulus direction
ii) Young's mod transverse direction.
ii i)

R
s of a C

using 10%
Kevlar is 130

' .-,. ..f i_l

omposrte througlr
t'-

1.:

by volume)-
UN/m- and

'' ir'

(14 NIarks)
90oh epoxy

calculate the

(06 Marks)

of Kevlar fiber and
epoxy is 4 CN/m2,
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Fie.Q2(b)

Module-2
a. Dcfine internal energy. Sl-tow that
b. A stearn tr-rrbinc receives a flow o

Thc ir, let and outlet velocities of r

internal energy is a propcrty ol'a systclll. (10 ttarks)

'f 22100 kg/hr ol'steam while the po\\'cr inpul is.500 l(W.
stearn are J5 m/sec and 300 m/sec respcctivell'. 

-l'he 
lnlct

above the exhaust. Neglecting the heat loss h'ont the turbinc, llnd tltc chauge itr

J

pipe is 3
of steam. (10 Marks)

GBG $GHEM}E

l\t/ote: l. Arrswer ony FII/E f ill questiotts, cltoositrg Oi\iE full question.fi'ont efir:lt rnodnlc.
2. Use o.f'thermorl.t'rtontics tlutu handltooli is pernritted.
3. Assttme suitubla missing dotu.

Nloclule-1
zi. Deline intensivc 1;roperty. cyclic process. tltcrmodynauicr eclurlibritrm^ icc poirrt.

thennocoul-rle . Also clilfurcrrtiate betwccn open systcrn. closed systcnr and isolalcci systctn.
(10 )larhs)

b. '['hc tcmpcrature 'T' on a themornctcr scale is clcllncd intertrs o1'a prc'pcrt] 'P' by thc

re lation T: ai.n P + b rvhcre a andb are constants. E,xperiments givc valttes of P as 1.86 and

6.81 at icc point and stcarn point respcctively.Evaluatc the tetnperaturc "l" ott the celsius

scale corrcsponding to a reading of P: 2.5 on thermometcr. (10 i\'larlis)

l#i[ ktriun 7*
rid*n fJ

I



4 tr.

b

(,

q

1e

f

efiici

nA:
Is:

cncy'than a regLl

h 1'1ic icrrcy o f
fr l''flcicncy

rs ib

(10 \larks)

mention conditions oI
(10 Marks)

hcat enginc has higher

(10 Marks)

b

6 a. Dctinc ch

Lr. A3
ancl

anrl

any) heat cnginc

OR
orv that entropy is

5a.

7a.

(

0 kg ot'steel bail at 427'C is

oil arc 0.5 kJrkgK and 2.5 k.l

lhat o I thr' systcln contiiirring

a property o{-a systern or a point llnction
(10 Marks)

droppecl in 150 kg of oil at 27'C, the specific hcat of stcel
/kgi( respectively. Estirr-ratc the cntlopy changc of steel, oil
oil and steel (10 Marks)

tropy. Sh

b

\\/hat is e . ergy and anergy
(i) A non flow systerl
Derivc an exllres

\{oclule-4
, ancl in'eversibility'/ Write the expression of irrevcrsibility fur.

(ii) Steady flow systern (10 \'larks)
sion fbr N4arimum Worl< (W,,,,,.) in a steaclS,flor,r,system or control volur-uc.

(10 Ntarks)
1^r-l

t;

Fig.Qa(b)

17ME33

OR
\\rhat is ('arnot cyclc'/ Shou,'ing P-V diagmnr. cxplain thc working opclation of Carnot cycle
on lbur pr'occsses. (lo \'larks)
A rcversible cngine operates between temperature lirrits Tr and'l': (-l'r >'l'z). 1'he enelgy
rejectecl liom the engine A is rcccived by a sccond rcvcrsible engine B at the same

tcmpcraturc T'2. Sccond er-rgine B rejects energy to a reservorr at a temperature 'l'r('l': > l't).
Shou' thut the intenncdiate ternperatlrre T2 is
(r) 1.irr- gcornetric urean ol ternperatures T1 and Tl if both the engines have sttt-ne

;l'lluierrt'r tT. , Tt, i.
(ii) Arithmctic urc:rn ol tcmpcraturc T1 ancl Tr i1'both cngines havc sarnc r,i'orl< translcr

T.T rtl.,l)

(lA

hJc

Qr

6l.L
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17M!,33

tl a. Dcfinc: 
oR

(i) Salut.atedtcntpcrature
tiit I riPlc Ptrrrrr
(iii) 1)ryness 1i'action
(iv) C'ritical point
(v) Supcrheetteci tentpcrerlure.
Also draw neatly enthalpy-etrtropy (H-s) cliagram showing ali rire cletails. (t0 rlrarks)b' what is calorimeter? Explain r.vith a neat Jetch thc rvorking operation o1'scparati.g ancithrottling calorimcter -r -""''' 

(r0 \,Iarks)

9 write vanclcr-wails ecluation or rrrffif* cxprcssio, rbr vancrcr-walls corst.nts irr

le rtn: ol'critical ci,rrsiunts as a - 2JL'; 
, b = [[,-.(rzllr, '" -Sft (1()11x'Lt,

10 a. Delinc: 
olt

(i) Dalton's law of partial pressure
tii) Arnlr-ert's lurv ol'ldclilive volrrmcs
(iii) Compressibility facror
(iv ) Liru ol'corrc:lltlndirrg slatcs
(v) Dry bLrLb terrperatlrre, Wet br_rlb ter-nperature Humirlitl, (ltlt{arks)b' Detertrine the nlass ofNitrogen contained in a 35 mr Vesscl at 200 barand 200 I(by Lrsrng.(i) Iderl uas eqtrariorr olstalc
tiit TIrc qcrrer.alizetl e ornpr.essihiliry e harr. (to }I:rr.lis.;

****>k
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":50

Mo Elasticity (E) , Modulus of Rigidity (G) and
(10 Marks)

a.

b"

,,;il!.iirrii::l:i::a

a.''lir;.Derive ormal

copper 40mm wide by
the

each

Cts: 12 X l0-6/"c ,

steel plate wide and 10mm thick to which
are rigidly on each side. The length of
If the is raised by 80oC, determine the

s:200GPa , Ec: 100GPa ,

(10 Marks)

on an inclined plane in a bodY under

1

change in Take E

biaxial direct lon
stresses 100MPa and 70MPa along ,-JtlHffi}b. A point

The is also subjected to shear stress of magnitude 50MPa.

Determine Normal shear stress acting on a plane which is at an angle of 120o

with reference to the 1 stress plane.

i0 Magnitude of and maximum and minimum shear stresses.

iii) Orientations of planes and maximum and minimum shear stress planes.

the planes of maximum and

yls

1

iv) Normal stress on
v) Sketch the planes

OR

A
(J,l

A

523omr.o

1 of3

minimum shear stresses
(14 Marks)

Max. Marks: 100

question from esch moclule.cho;osingNote: Answer any FIYE fnll questions, ONE full

b.

c.

,,,,,, 
FiB, Ql (c) zrlJ{r.r

O *-,,,,,,' c,::



-. 1

b. A cylindrical pressure vessel of 3m long and

thickness. Calculate the maxirnrm intensity of
the dimensions of the cylinder if it is
Take E 2 x T}s N/mm2 and Poisson's ratio

5 a. Establish

b. Draw the
Fig. Qs(b

Fie. Qs(b)

6 a. S made,

b. A simply supported
permissible stress is 1

of span 5m has

, find
i) Maximum intens
ii) Maximum load P app

Determine the diameter of solid
not exceed one

4 a. Stating the assumptions made, derive Lame's equa

17ME34

cyiinders. (10 Marks)

1m internal diameter and 15mm
induced and also the changesln

internal fluid pressure of l.SN/mm

ul

(10 Marks)

a beam.
(04 Marks)
shown in

(16 Marlis)

oE
with usual notations.YR

rnaximum torsional shear stress is
(08 Marks)

stress is not to exceed 75N/mm2.

(08 NIarks)
(04 N{arks)

1S

equatron

AS

ta

8

twist
to be to 40N/mm2. 84

b.A transmits 2 at 100 rpm. If

Castigliano's theorem II.
ssion for Strain energy due to torsion in shafts..

2 of3

is 4.5m long and is fixed at both ends. Calculate the safe load by Ranl<ine's formulae using a

factor of safety of 2.5. Find the ratio of Euler's to Rankine's load. Take E,: 1x 10s N/mm2

and Rar*ine's constan, : + for both ends pinned case and o, : 550N/mm2. (10 N{arks)
1600

lVlodule-5
9 a. State and prove

b. Derive an expre

,'qqlwtRs

.oR

2ro I >6)



c. A bar with circular cross - section as shown in
Determine the strain energy in the bar. Take E = 2 N/mm2

subjected to a load

toErl

17ME34

of 1OKN.

(08 Marks)

to rr.l

''i .;..,t

3 of 3

Fig. Q9(c) l**rooln- s*^m -t

(14 Marks)

l0 a.

b.

OR
State the tbllowing thcories of failure :

i) Maximum Principal Stress theory ii) Maximum Shear Stress theory. (06 Marks)

A bolt is subjected to an axial pull of 12KN together with a transverse shear force of 6KN

.;l *d

Determine the diameter bolt by using

Take Elastic Limit ln
i) Maximum theory

300N/mm2
ii) Maximum Shear Stress theory.

, Factor ofsafety: 3.
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