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Engineering Mathematics - lll
Time: 3 hrs. Max. Marks: ,J[)

Note: Answer any FIVE full questiotrs, choosing ONE frtll question Jrom euch module.

Module-1

I a. Obtain the Fourier series of {x) : x(2x - x) in 0 S x ( 2x and hence deduce that :

iiiltiili
Third Semester B.E. Degree Examination, Aug./Sep t.2A20

rtlll-_ =-* .* .* (08\lariisr
8l-3'5'

Express y as a Fourier series upto the second hannonics given :b. Express y as a Fourier series upto the second hannonics given :

lvla l8 i Is lz l6 l2 |' .,:,,.,. ,r,,,'.,1",'' (08 Mari<si

OR

a. Obtain the Fourier series for (x): e-^ in the interval 0 < x < 2. (06 Nlarl<s)

b" Exnand the function flx): xsinx as a Fourier series in the interval -n ( x ( n" (05 Mar{rs)b. Expand the function (x): xsinx as a Fourier series in the interval -n ( x ( n" (05 Mar{rs)

c. Expandf(x):2x-.L asacosinehalfrangeFourierseries in0 (x< 1. (05Nlariis)c. Expand f(x) : 2x -,.L as a cosine half range Fourier series in 0 ( x < I

upto the second hannonics given :

x 011' 2 J 4 5

v 4'i,rlf,,rl€ t5 A 1L

(05 Nlariis)

IModule-2

a. Find the Sourier transform af .,.-.,.,,,,,,,,,,.,,,'.

(tll-lxl for l*i<trf/.,\ , I

ttxt:1' I 0 for 1.r.1},,!"' ,,, rrrr"r,r

| . .r0 ii{

And hence deduce that I sin' t ur: I (06 Marirs;
- I a ut

rit'I
b. Find the Fou1rg4,cosine transform nt ::,:l

[x 0<x<2
f,(x)=l (05Marl<s;

[.0 else where
'i' ,':;,,1::t

c" Find the z - transform ofi, ,li) cosn 0 ii) sinnO. (05 Marks)
,lill..l: 

l

OR
4 a. Obtain the Fourier transform of f(x): r.-ini. (06 N'larl<s;

)z' + 3zb.Ifu(z)=4.findthetnversez-transforrn.(05\lrrlls,
(z*2)(z-4\

c. Solve the difference equatron !n12+ 6ynnl*9yn:2n withy0:yr :0 using z-transfontrs.
(05 N'larl<s)
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5a. Compute the co-et1cient of

b. Fit a best titting parabola y

5a.

Module-3

lation and equi

g seven ordinates by applying Simpson's 8tr rule.

"t.

OR

(05 Marks)
,'-2*-5:ocorectto

(05 Marks)

..,:&dffi

v

(06 Marks)

(06 Marks)

(06 Marks)
y(1) = 3, y(3) : 9,

(05 Marks)

(05 Marks)

0,

b,

een 40 and 45 marks.

Marks '30 * 40 40-50 50-60 60-70 70-80
Number of students r,rill' 3 I 42 51 35 31

;l Give uuo - 24.3V, ttzz: 49.28,1J2s : 162.86 and u:z : 240.5 find uza by Newton's divided
difference formula. (06 Marks)

lr. Extrapolate for 25.4given the data using Newton's backward formula :

,Tii*ti:lS

f

correlation and equa

X I 2 J ,41+ 5 6 7

v 9 8 10 1--'t
lL' 11 l3 T4

: ax' + bx + c for thc following data :

nd a real root of the eq

x 10
1tl+ 18 22 26 30

v 18 12 24 6 30 35

curve y : u 
"n* 

lor the following data

'0. Find the Legrange's
y$) - 30 and y(6) :

,.' d,c. Evaluate i o' t
oJ l+x

x 19 20 2l 22 23

v 91 100.2s 110 120.25 131
(05 Marks)

(05 Marks)

(05 Marks)
c. Use Newton - Raphson method to find a real .oo, of the equation : xlog,| =1.2corect to

x l"'" 2 J A+ 5

10 1) 13 16 l9



F

b.

C.

10 a. Veriry Green's

*t+)r':4

b. Evaluate

.I'

vertices (l , 0), (-t, 0), (0, I ) and (0, "t r" uo *c. Prove'tltiit the geodesics on a plai@ straight lines. ffiii
,',r*.. 

'u ,"};:Sli*
***** j

:::

;
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Module-5.

9 a. Verif,, Green's theorem for f (xV+y')dx+x2dywhere C is the closed curve of the lc1lon
L

hounded by y: x and y: x2.

If F=xyi+yzj+zxkevaluate f i.a? where C is the curve repr;sented by x: t, y ==t2,
.l

z:t3,*l<t<l" " (05Mari<s)

i06 r\larirsl

(05 Vlrri<s1

OR
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Time:3 hrs"

ir -,lrh. Find tlrc rnodulLrs and amplitude of |aJ+t

2a.

a. Evahlate {xcos'xdx
0

il

b. Eraluale [ [r'y'dx.iy
!r t)

If a=(3,*1 Or,..,'O=(1, 2, 3), c=(4,2, -l).find ax(bxc)

Prove that "',{1 + cos 0 + i sin 0)' + (1 + cos0 - i sin 0)" = 2"' I cos, :' cos "Y .

Find tiie sine of angle between a=2i* 2j + k and b = i - 2j+2k

Find the value of ).. so that rhe vecror a=2i-3j+k . b=i+2j-3k and

coplanar.

rll

c. Evaluate JIJf,+y+z)dxclydz
000

,s *]t **'
Third Semester B.E. Degree Exap#$.tion, Aug./Sept.2020

Additional Mathe?natics - I

Note: Answer any FIYE fitll questions, choosing ONE Jitll question from eoch module.

Nlodule-l

I a- lixpress }3 in the fomr xi + ry., .5_tr

, , Max. Marks: 80

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marhs)

C=J*AK itte

(05 Marlis)

(06 Marks)

- coso) (05 Marhs)

(05 Marks)

(06 Marks)
(05 Marks)
(05 Marks)

(06 Marks)

(05 Marks)

(05 Markr)

latl

3a.

4a.
b.
c.
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(06 Marks)

(05 Marks)

(05 Marks)

6 a. Evaluatc x

b. Evaluate

c. Evaluate

cos5 x dx

,dx

dx dydz

I

vvdv

xyzl

jsin
0

i\x

.l I-
il 1

ii!jil
000

\[odulc-.{
i=(rt *4t)i+(t'? +41)j+(8tr *3t3ik. Determine the

velocity and acceleration at t : 2. (06 Marks)

b. Findthedirectionalclerivativeof1[: x2yz+4x22 at(1,-2,-1) inthedirectionof2i *i-2k'
(05 Marks)

u. I lttu tltv ultuvllvrtar ,- J" --- \ _,

c. Find the constar-rts a and b, suchthat f = (axy+ ztli+(3*t -z)j+(bxz'z -y)k
'al

(05 Marks)is irotational.
t-

., rr :r. .i: "',...,J
.%ri* _ oR 

,'!i:: i'

,7. ' t, I nrZ {+ ^+ +- 1

8 a. Find the angle between the tangents to the curre x: t2 + 1. y:4t * 3.2:2t2 - 6f at t: 1

and t -- 2" (06 Marks)and t -- 2" (oo lvlarks)

b. Find divF and curlF where p = 13x' - 3yz)i+ (3y' -3xz)1+ (322 - 3xy)k (05 Marks)

C.Find.a,forwhiclrF.=(x+3y)i+(y_22)j+(x+az)kissolenoidal.(05Marks)

Module-5

e a Sorve o%^= 
u *% -(:4.;' 106 Marks)

(05 Marks)b. Solve *'ot/o^= 3xr - 2xy + 1

c. Solve (*t u rh^ + (vt + xly = o (05 Marks)

OR

l0 a. Solve OtA=e*-v + x2e-, 06 Marks)

b. Solve *dv/, -y+xror,(v/\ (osMarks)., /dx_.yr^,." [/*J
I -\c. Solve (*' - y'by = 4*ty d* (05 Marks)

***x'l'
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With neat sketch, explain li
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a. Draw the Iron - Carbon equitibrium diagram, indicating all temperatures, compositions iLircl

phases. Briefly explain uses olthis diagram. {08 \l:r, r. ,

b, What is a Plain Carbon Steel? Discuss the transformation of eutectoid steel with :rioir'
cooling. {08 N'lrrr;rs)

Module-J
5 a. Draw CCT diagrarn and explain Uri.ffifrtil, carbr:n eutectoici steei" (08 N!rrrr< 11

b. With neat sketch, explain Recovery, Recrystalization and grain growth effect on mechar,icrir
properties of metal. when cold work metal heated into temperature range of recrystalizal ir.-,ir

(08 i\ I rr r;i-; )

With neat sketch, explain p deformation of single cnystal by slip and twinning.
-q- {e ;* "n .df6 tr*s& (06 Ma&s)

OR
Give the concept of Hardenability? What are the factors affecting hardenability? (06 llt:ir;r;l
With neat sketch, explain carburizing process. (06 Nlrrrti rl

Explain the composition, properlies and uses of Malleable iron, steei. (04 !l;u.t<,;

6a"
b"

c.

&#4,

. *w'S

v

@BffiWffi

OR
2 a. What is Fatigue? I)ia* it * SN curve fbr :

D a material that displays a fatigue limit.
iit a materialthaf does not display a fatigue lirnit. (08 \t;,, . i

b" Defrne Creep deformation" Explain the different stages of creep with neat sketch. (08 N't:rr'iir)

iit a materialthaf does not display a fatigue lirnit. (08 \t;,, .
b" Defrne Creep deformation" Explain the different stages of creep with neat sketch. (08 N't:rr'iil

Moclule-2
3 a. Explain the Interstitial and Substitutional solid solution with at least two examples.a. trxplaln Ine lntersiltlal ano SuDstltunonal sollcl solutron wltn at teast twO examples.

b. With neat sketch explain Cored structlrre and Homogenization. lfli Ii;;,..l
rts of 8000C and 11000C respectively form arl cuiii,trec. Two metals A & B having melting poir

alloys at 5000C, with an eutectic composition of 65Ya B and 35% A. They have unlirriile ilalloys at 5000C, with an eutectic composition of 65Ya B and 35% A. They have unlirriile il
liquid soiubilities. The solid soiubility of B in A are l2ya atEutectic temp and6Yo at ro,)rn
temperature. The solid solubilities of A in B are 10% at Eutectic temperature and 5rL'i, rr
room temperature. Draw the complete phase diagrarn and label all the fields. Determinc ilr,-:

number, type and relative amount phases present at room temperature for an alloy 30't,,, ii
,,&*#T (06 Mar.l<s)

15M;it32

(06 NIrri;ir)
(04 lYI:r;:l;)

ional solid soluti

1 af2

Time: 3 hrs. Max" Martr<s: 8i;

Note: ,4nsw er any FIVE futt questions, choosing ONE fult question from each module.
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15ME32

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

materials for
(08 Marks)
(04 Marks)
(04 Marks)

9a.
b.

c.

l0 a"

b.

Module-5

Define Composite. Give brief classification of composites'

With neat sketch, .tpruin in" production of MMC try any one of the process'Define Composite. Give brief ctu*'ift:ornposites' (05 Marks)

with neat sketch, .rpruin in" production of MMC tiy uny one of the process' (07 Marks)

wl.rat are advantages 'il;;;i;;;tug"' 
of "or.'-'posites? 

(04 Marks)

OROR

Disct]ss the roles of matrix and reintbrcement material in composite material' (08 Marks)

A continuous and aligned glass - fiber "i"fo'""d ::'"p"t'it l:,"'l"g.l^'i"^*::t :j:':t::::lA continuous and aligned glass

30 GPa. lf 40% of the volume

by polyester resin with modulu

fitrer.
d- 'q&e\17x#l %*&# dY&^ tu'%-sey/ *t#
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Note: 
"l 

rtsttter any FIVE futt questiorts, cioosing oNE full ques(io11from each ,todrtle.

Module-l t"'*'""
I rr' \\'lrrrt is thermodytamic.quitiUriu*r f*ptuir', mechanical. chemical and rhermal

e qLrilibrium.
b \\ihat are the similarities and dissirnilarities between rvork and heat? [iffi:[]c Thc readings Ta and Te of two Celsius thenrometers A and B agree at ice arrcl stearn points.

elscu,here 
lhe 

temperatures are related by To =L+MTs+NTj, where L, M and N are
constants._Whenthe two thet'nrometerare ilnmersed in a well stirred oil bath, A reads 51"C
errd B reads 50oC. Determine:

j'/:\ \l/l-^r 11- - -

2a.

b.

C.

meter A reads when thermometer B reads 30"C?

Module-23 a (-lcarli' write steady {'lorv cnergy 
"qr"tt", f"r an open system and cxplaip the tems

Irrr plvr.d. 
(04 Nlarks)b. Sinrplily steady flow energy equation for the following:

(i) Stcarn turbine (ii) Nozzle (iii) Boiier (06 Marks)c' A sits undergoes a thermodynamic cycle consisting of the following process:
Process l-2 :constantpre,ssurc p: 1.4 bars, V, : O.0ZS mi, W,_r:ib.S tf
Proccss 2-3 : compression'with pV: constant, Ui : Uz.
Proccss 3-l: constant volumc. (Ur - Ur) : -26.4i<J.
lltc|e are nosignificant changes in KE, and PE. Sketch the cycle on p-V diagram. Calculate
lhc Irctwork for the cycle in kJ. Calculate the net heat transfei fo. p.o..rs l-2. and show thatftt=Yw/.--' L" (06r!Iarks)
,icte Crle

I of3

USN

Third Semester B.B. Degree n, Aug./S ept.2020

a\" ''' i': oR ''

for displacemeqt $ork for tire case of
u\lrtJlcult"... 

,,,,i:l: ,i.,,, (05 Marks)
3 with an examfie for each: . "; ''.-;.,'
Propefbr"':'". :'' i;''-r'ri:::::::

in each process and the network for the systeln.. (07 Marks)

(04 Marks)
( ii) Point and fath function

I j:t"::: llfl* undergoes rhrce quasi-static process in sequence. The 1as is initially at

: b'::9,91 m'is expanl"9 r, constant"pressure. It is thea furtherexpanded-according to thelitw PV'': constant to2bar,0.025 ml. The gas is then returned to its initial state following
the process PV: constant. Show the process on PV diagram. Calculate the work interaction



4a.

b.

5a.

b.

7

Define the terms reversible an
irreversible. Explain them
With the help of sui
efficiency of reversib
depends upon the

(v) Dryress fraction

c. Select a point in a wet region and show the following processes starting
point on a h-s diagqam for steam:

', 
oR

a. State and prove Clausius inequality. What is its significance? (0.1 !,tarks)b. State ancl prove principle of increase of entropy. (04 Marks)c' One kg of ice,at -5oC is exposed to atmosphere wl'rich is at 20oC. The ice melts and c.m..c

(ii) Critical point
(iii) Sub-coo1d liquid state
(iv) Saturaied liquid state

c' One kg of ice, at -5"C is exposed to atmosphere which is at 20oC. The ice melts ancl comes

:,: t1"tr^11 equilibrium with atmosphere. Detennine change in entropy oi ,1,. universe.
Tak.'co of ice: 2.093 kJfl<gK as laient gear of rurion or;". i::1.: ijiG: 

" 
(08 Marks)

a. Briefly exprain what is meant by 
\Iodule-'l

(i) Available energy
(ii) Unavailableenergy
(iii) Dcad state with respect to sysrem. (06 )rarks)b. ?::r: glof"Oqt,l quaiion. What are its uses and tirnitationi.tl, (05 Ntarks)c' 2000 kJrrnin of heit is supplied to a system at 500 K from a source ar i000 K. 'l'he
temperature of the atmosphere \*:e. Assuming the-temperature of system and source
remainS constant during heat transfer, find:(i) Change in entropy during hear rransfer
(ii) The decrease in availablJ energy after heat transfer. (05 )rarks)

OR
a. Define the lollowing terms as applied ,ol pur. substance :(il 'friple point -

b. Explain with the help 9f diagram, how one could estimate the dryness
using throttling calorimeter. what are limitations of this calorimeter?

(05 \Iarks)
fiaction ol- steanl

(07 VIarks)
frorn tl-ris common

:ornt on a h-s diagqalp for steam:
(i) Throttling:of*etsteam
(ii) Isobaric compression to superheated state
(iii) Isochoric heat addition rill it becomes superheated steam
(iu) Isentropic compression till it becomes dry saturated. (0,1 \larks)

..,'t'

,, ,tt'l: '' 
I 51VIE33

OR
State and prove that Kelvin-Planck and Clausius statements of secorel law of
themodynamics are equivalent. (09 vtarks)thenroclynamlcs are equrvalent. (09 vlarks)
A reversible heat engine operating between two thermal reservoirs at 800"C ancl 30oC
respectively. It drives a reversible refrigerator operating between -15"C and 30.C. 'l-he heat
input to the heat engine is 1900 kJ and net work output from the combined planr (cngine and
the refrigeratorboth) is290 kJ. Calculate theheat absorbed by the refrigerant an.l toral heat
transfbned to 30oc reservoir. (07 }Iarks)

-.J
1

process. List thb-,f;ictors that makes a prccess
.., (06 r\,Iarks)

heat engine cycle. Show that tlte
nature of working substancs and

Iimits between



9 a. Define the following terms:
(i) Perfect and semi-perfect gas

0.5 kg of Nitrogen is cooled in a ri
l5 Bar. Calculate the final
entropy. Assume that ni
C,: 0.745 kJlkgK. Also

10 a. Explain the follo
(i) Compressib
(ii) Law of
(iii)
l)ete
(i)
( ii)
Take c

i:':ljt 
-

'::'.aa-

(ii) Specific humidity and relative humidity
(iii) Dew point temperature and dew pointdepressi

b.

C,

Module-5

15ME33

(10 Marks)

(06 Marks)

; -"ii&

:::t!t+li:a;:

b.

i".c', ':

.a

;€

,'change in intemal enffiy, changer in enthalpy and

)s as an ideal gas,,wt"!"h C, : 1.042 kJ/kgK and

ss on PV and TS dia$am. (06 Marks)

equation '..,, 
.rr,rr:,

ibility factor Z= 6 $'." .,.,'#

3n{3

Write down the Vander Waal's
e quation?

ionding states ,, 
t",'-'"''

chart and its use

ic volume of COz at 200'C and 60 bar by using:

states :i-''1:::;
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Third Semester B.E. Degree Examination, Aug./Sept.2020
Mechanics of Materials

b.

O
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a

a
6
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o
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fiote: Arrsn'er unt, FJI,'E./ tll questiotts, cltoosing ONE Jilll questiotr Ji'om ench module.

Module-l
De rive an e,xpression ii'rr the total cxtension oltlic tapered circular bar of diarneter d1 and d2,

u,'hcn it is subjcctccl to an arial pull P. (08 Nlarks)
A steppcrl bal is subjcctc(l t() eu rrriul [rrrrc] is shou,n in ]rig.Q.l(b). Detenrine the char-rge in
lcngth of the bar. Takc E -200CI'}a lblsteel.Ii= 70CI'}a lirrAlLrrliniunr andE: 100GI'afor
copper. A1l dinrensior.ls urre in rnrn.

l+o rl 4o rnt

2 tt. Delrne:
i) ModLrlus of Elasticity
ii) ModLrlr-rs of Rigiclity
iii) Poisson's ratio
ir,) Thernral stress.

3 a. Defir,e or explain:
i) Principal plane
ii) Principal stresses
iii) Plane of maximunr shear
iv) Maximum shear stress.

b. A steel rod of 20nT m diamc'ter and 3 OOrnrn long is enclosed centrally insicle a hollorv copper
tube of cxtcrnal diameter 30rlm and intemal diarnctcr 25rnm. The cornposite lrar caries an

arial loacl of 50kN. Tal<e' E.1..1 : 200GPa, 8.up1,.,: l00GPa. Deten-trine:
i) Load car-ried by each rnaterial
ii) Stresses developed on each rnatcrial.

Module-2

Fig.Q.1(b)

OR

(08 Marks)

(08 Marks)

I of 3

(08 Marks)
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15ME/MA34

(08 Marks)

,rrn in Fig.Q.3(b). Detclmi
b. Thc statc of stress at irpoint in a straitred matcrial is shown in Fig'Q'3(b)'

i) Principal strcsscs and their plancs

ii) Maximum shear stress atld its planes' 
I

3L frl^v1f,

.8oml^

fil^

g0 f1r^

,,.

4a.

b.

5a.

OR

f)erive thc expressions ftir circumlcreutial and bngrtudinal strcsscs O"u"tun",16'ilrH;

cylinclcr sub.jcctcrl to irl tcnial prcssLll'c'

i ,fri.f. cyliirder ol urternal ciiamete r 200rnm and external diarnetcr 300rrrrl is subicctccl to

an internal pressure l4Nimn]2. Find the maxirrunr hoop strcss clcvclopcd. Also plot thc

variation of hoop stress ancl rarlial pressure across the thickncss of thc cylinder. (10 Marhs)

Module-3
De ll ne:

i) Shcar lbrcc
ii) Bending moment
iiil Point of contra flextLre. 06 Nlarks)

Diarv rhe shear force and bencling momont diagrzrms Ibr the beam shorvn in Fig.Q.5lf 
Lrrur,

, ."n\(il
^nrz*1* r lrnkt{ | /-''

b.

.L\

/. ^*_-
ya)<*f,o 

[4of-t

F ig.Q.s(b)

OR

6 a. De.ve the relatiorl Y : q - E ,"ith ttsual notatiot-ls' (0tl Marks)
IyR

b. A bearn of sylnnrctric l-scction cor-rsists of flangcs ol l00n'rrn r l0nlm and a vt'eb ol
1g0,rm r 5mr1r. The beal-r is used as sinrply sr-rpported sr-rl'rjecteci to r-rdl of l0kN/m. The

beam is 10m 1ong. Determine the rnaximrlm bencling strcss iind sketch the Variatiotl along

the dcpth of thc section. (0ti '!Iarks)
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(08 Marl<s)

(06 Marks)
(04 Marks)

a. l)erive the torsior-r equation with usual notatiors. (08 Ntarks)
b. Irind the diatneter of the shaft reqr-rired to transnrit 60kW at l5Orpm, rf the rnaxirnuur torque

is 25'% trore than the rrean torqlle. The mtrximurn permissible shear stress is 60MPa. Also

Moclule-4

llnd the ansle of t*,ist ftrr a length of 4rn. T'ake G : 80GPa.

iii) lVlodulr-rs olre sistancc.
Statc C astisliano's llrst and scconcl theorcurs.

8 a. lJcrive an exprcssion for l"ruc,kling loacl in a colurnn sLrbjectc-d to an a.rial compressive load,
u,hcn both e nds are flxccl. (0g Marks)

b. A hollow cast it'on colturu tyhosc outsidc diarnctcr is 200nrrn and has a thickness of 20mm
is'1.-5tl long irnd is fixecl at both cnds. Find thr- L'atio o1'ELiler's to Rankine's colstants is
1,/l(r00 and clushing strcr-igth as 550Nimrnt. (08 Marks)

Nlloclule-5
9 a. f).'linc:

i) Strain enelgy
ii) Proof'resiliencc

b.

10 a. Dcten-nine the strain energy stored,,,,.?11,,""erbeam of length L subjected to apoint load
P at its tl'ee cr-rcl and hence frnd the cle flection of its free end. (08 Marks)

b. Erplain maxit-t-rLrtn plincipal stress thcory and rraximLlm sl-lear strcss theory. (08 Marks)

C'alctriate thc strain cnergv storecl in a bar'2rn [ong, 5()rnm u.ide and 40rnm thick when it is
suir-jcctcd to an tcnsilc loacl of 60kN. Take E .. 200GPa (06 Marks)
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