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First Semester B.E. Degree Examination, June/July 2024
Galculus and Differential Equations

'I'inre: 3 hrs. l\1ax. Mar'lis: i00

liote: ;lrt.svt:(t'un.t' l'-ll/li./ull quc.ttirttt.t. t'lroosirty4 0,\li fhll quc.sliort.fi'onr <trtt'lt rrrotlult.
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a. l: ind the angle of intcrscction hctri ce n thc cLrrvcs. r ''' a0 ,,,,..1 , - l .

0
b. \\iitlr usr-ral notations. pror c thc lbllou ing :

( 06 i\l a rlis )

(()(r ll:rrks)

(07 \lullis)

(07 \lurks)

(06 NIarks)

(07 Nlarks)

(07 Nlartis)

(06 Marks)
"c ro 60"c in

(07 NIarhs)

(07 N,larks)

(i) P: rsin ri (07 N'larlis)

(07 NIarks)c. Showthatthe radir,rs ofcurvature fbr the cllrve rr sec20 =s2 i5 
s-.
3r

oIt
2 a. l:ind thc angie betw'ecn thc rarl irrs \cctrx artr,l thc liutgllt lirr lhc cllr'\.c r'- Ac' '" '. ((l(r \l;n'ks)

b. For the cLlrve r" :.l" sirr rr(l I b'' cosn(l . shou, that lhc Pcclal crlr-ratiorr is p'(., - l. J- r'

(07 Nlurlis)

c. Fincltlreracliusof.curvatrrrcol'tlrecrrrrcrr:u(r ry )ltthc1-rt,inr(-ll. la). (t)7Nlar.hs)

I I lf,-lrl(tr) I -l
lr- r' r.l.lrr

b.

Nlotlulc-2
Obtain N4aclaLrrin's series erpansitrn o1'ltrq( l+sirr r) upto llre tclnr r--ontrrirrrnL r

). l\lrr\r'ilr;tt lr',1 -., i' .,.,,.,, .

a\ r \

c. lirr,.l tlrcc\tlen)erlltres,,l llre lirrrctin,,.tir.., \') (rl\ 6.1 1 ,t-1r.

oR
,,

a. i:r,aluate thc lbilo* irrg . r.Lf 
tl r-h'-'c 

l' .'' ., .l

it ,'tb. If z: e"' L't sin(ax + bi ) t)rr:n prorc tlrul l', 
r/ 

., 1-1 = ].1.,,

c. lf u:xt-2),'.r,:lrr r.flrrcj 
+*

N'I oil u lc-3
zi. So lr, e (2xy' + \' - tap ),)dx r, ( * ' - x tan 

I \' + snc 
I 

1')d;- - 0 .

b. Ilthe air is rlaintainccl .rt lr) t irntl thc tenryrcratrrrc of iirc 1'rody cools liorrr,S0

l2 rninr-itcs. tlnd the lenrpe rntttt'c o1'the bodv alicr l.l trinutcs.

c. Soive (px -y'Xpy+x) -arp b) using thc sLtirslitr:tiott X,= \r ttncl \"' t'r.
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6a.
b

8a.

b

b.

c.

.dY r
5L)l\e x --:--\-\'=

ox
Fincl the orlhogonal

piirameter.
(l\ dx x

\/\lr/,: -
!)!llvL dxdyy

OR

-1,' cos x .

tra.iectories of the family' of curves

)'

2IMATI I

(06 i\Iarks)

rvhere a is thc

(07 \talks)

(07 \lrrrks)

(06 \lrrlis)

(07 \larks)

(07 \'larl<s)

(06 llalks)

(07 II * r'ks)

107 \lulks)

a. So lve

b. So lve

c, So lve

,lOV 4rr - e '
- I Y 

-Ldx'
'l rO V .CIV--++) - ++\,:xrir' dx
rlo Y ^oy

- 
._ L- T 4 \ - L

dx' dx

r : 4a(sec 0 + tan 01 .

Module-4

r*7r-9.

' tAn x hv the mctlr()d o 1' r eliation ol paraineters.

OR
Sotve (4Da - 4D3 -23D2 +DD+ 36)y = 6

S,,11s 
d') +2!.i+ d)'=e r.
,.1.r ' dx' dx

Solvc {2r -1i' !-I+(2.x - l)q-2v =8xr -2x r3.t 'dx- ' '...1.r

ti.

N'l otlu lc-5
,l I I i
I

l:incl rhe ranli o1'ri,c,,,,,irir i 
I t 

I I b,r retlue ing it t,r rhe echelon lbrm. (06N,tarks)ix ) 1 ri,]
lx -l I rl

Iesr for consistencr ancl sot.',e rlr. fbllou ing s-rstcnr ul uquatitlns.

l0 rl

tr

x+3y -22=0. 2x -y +42:0, x*1 ly+l4z=0 (07 NIarks)

I sc thc Causs-Se i.lcl itclativc rletirotl trr sulrc thc:\stcr]r ()l'crlLrirtiun\.

r i 1; i 2z:I-.'. r, lr'.-iz.=,20. 5r i lr . z--12
( .irlroLrt lirLrl itclatirrns. taliinu Lhc iuirial itpplorinrition lo the solution as (1. 0. 3).

(07 NIarks)

olt
.\ppl1' ( jrrrss ciirnination nrcthocl to solve- thc sr s1e'nr o1'ecluntions.
lr r1 r-z:10.3r+2r +lz:18, x*-lr ,92-16 (06Nlarks)

Inrcstisrtc thc rulLrcs )- ancl pL so thal thc cclLrations 2r +3r'+5'2.=c), 7r +3y -2t,:8,
lx r -lr t )-t = lr. hlirc (i) a urricltrc :,\)lutir)r]. (ii) inl'initell' Iranv solutions

t iiil lti) sri)llltir)tl. (07 \'Ialks)
I irrtl Lire llIr.u.;t I.i,,crr Vrrlrre lrr.l tlir' ,-(rlruii)onri il)g f:rCcn Veclt)r o1' thc nllrtIir

tll,irru ll I ll rrs initial l:illcrr rcctor lrr Ralleigh's po\ver

>F**>k>k
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(06 Nlarlis)

(07 )larks)

(07 i\Iarlts)

(06 NIarks)

(07 NIarks)

(()7 NI arl<s)

irr the ilircctiott o1'

(06 Ilarlis)

(07 )larks)

(07 Ilarlis)

Tir-r-rc: 3 hrs. Max. V{arks: 100

iYote : Answer an)1 FIVE full questiorts, choosing Ol{E.full question from euch ntotlule.

Second Semester B.E. Degree Examination, June/July 2024
Advanced Galculus and Numerical Methods

N'Iodu lc- l

Evaruate {i,jj, + v t'z)dy clx dz

E,valuatc JJxyckdy, rvhcrc R is hounclccl by x - 2a. thc cLrrvc rt =4a,v.

,2

g
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-a)
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c. Pro[e that ptrn.rr) = I "
]nt tlt

OR
:l x2 a. Ei aluare | | . ^ ,tlrd1 hy e lranginc thc orcler ol intcgratiorr.
i,1x tY

b. Find the area betlveen the parabolAs v: = 4ax and xt = 4ay.
1i
:,!

u. Prtri e tlrat I Jsin 0d0 , | ;;;dU -- ; .r I vsino

3a.FincIthec1irectionaIderivatir,e",ffi:atthepoint(2.-i.l)
i+2j+2k.

1a.

b.

4a.

b.

b. Find divF and curll;. where Ir = grad(xr' 't- yt i' z" --3xyz).
::- I xr+vt

Show'that F: '. 11- is both solcnoidal ancl irrotational.r. , y.

OR

Frnd the work clone in moving a partrcle in lhe force tleld I]:3xti +(2xz-1,)j+zk along

((16 \Iarks)the straight line joining (0, 0. 0) to (2. l. 3).

Apply Green's thcorcrr to cvalLrate [(:*t-f yt!^u(1y-rrxy)dy, rvlrere ('is thc bounclarl,
i

of the region bounclccl by *: 0, y,: 0 ancl r r y.'" I (07 \larks)

Usingstokc'sthcorenrcvalLratc Jrf ..ri.rihcrc i: (^t+yt)i- 2xyl anclCistheboLtnrlary

olthc rectangle x = ta, y - n, ,l t,. (07 \Iarks)
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Dcrivc lhe one dirnensional heilt eqLlation.

. .it .tz
Srrlrc lrnz-nyJ . *(tu -ltl-, lr -tttr.(x .Y

OII
,'' / , , it(r lr. Srrlrc ;;- - :irt x:itt r . lirr riltrelt ^ --:rilt 1 ulterl r
0^,}l iy

rnLrltiple o1'1 .

I-orm the partial clitTcrcntial equations fitr-n f(x * y * z. xr

sulu" .tt". -lxxr--sirr{ 2r-r)-o
a\-( V

7a.

b.

and hence evalLlate lir1).
{i ,

" r it
hrllrnlc- I . :-. , [r1 r,rsurg (i) Sirrpson's rlrle,l+\

5a.

b.

C.

C.

8a.

b

9a.

b.

c.

b.

C.

N'lodule-3
Fonrr lhc paltial dif't-erential equation by the
z=f(x+ay)+g(x-ay).

2tNt,,\T2l

elimination ol arbitrarl' functious fi'om,
(06 Nlarhs)

(07 Nlarks)

(07 NIarks)

= 0 and z : 0. ll,hen f, is an odcl

(06 NIarks)

+ yt + zt ) = (l (07 Nlarks)

(07 Nlarlis)

(07 Nlarks)

lrh

I rtrlc. (U7 Nlrrlir)

3x-cclsr-l=0 ncar
(06 NIarks)

Nlodule--l
Frncl a real root ol the erlllation x log ,. x - 1.2 by' rcgLrla-firlsi method, correct to fbr"rr

dccimal placcs. (06 Nlrrrks)

Find the cubrc polvnorrial ri'l-rich takcs thc lbllot'ing valucs by Lrsing Netvtou's F'orwarcl

latr

lJsing Ncw ton's-l{aphson nrcthocl
x - 0.5. corrcct to 3 riccinral placcs.

Us Ncrvton's dividcd lllerence
x 5 1 1t l3 t'/

(x) 150 392 l.+52 2366 s202

S int

1hc

lorvi

(ii)

1]-e

0lt
trncl real r()oL o1'

lbrn'rr,rla lbr thc Ibl

Evaluatc f(9).
Frorr the fbllorving table, estin-rate tltc nllmbcr
40 ancl 4-5.

(07 NIarks)

of studcnts rvho obtained rnarks bctwcer-r

N4alks: 30 40 40 5t) 50-60 60-70 70 80

No. ol'studcnts -1 I
L+L 51 35 3t

(07 NIarks)

Nlodulc-5
.1.,

Usins Taylor's scrics nrr-thorl, ru1t,. l''ll - 21'+ 3e ', find y(0.2) with y(0) : 0 r,rpto 4'r' orcler
dx

cicrivativc u,ith criransion. (06 Nlarks)

LJsc RLrngc-Kirtta rncthod to llnd an approximatc value o1'y when x : 0.2 given that

.1r/ =\+\ uitiry(0) .lancltakingh-0.2. (07Nlrrks)
,lr

Apply N{ilnc's Plcdictor-cr)r"r'cctor rnethori. fintl y at x - 0.8 given !)' - r - y' rr ith 1(0):0,
OX

li(0.2)-.,0.02,;,(0,1.t- 0.0795, y,(0.6) - 0.1162 ancl h = 0.2. (07 Nlarks)

urtc 10n.

x 0 1 2 3

1i*) I 2 1 i0

l ot J



ott

l0 a. Usurg Taylor's scl'ics mcthod" llncl rhc r,alr-rc oi'v at x : 0.1 {iom -t}l-*tr'-1. 110) '- t.
clx

upto 4'l' orcler derivative in the crpansion, (06 Nlarks)

b. Applyrnodillccl Ilulcr'snrethocl.irncl y(0.2)anclh-{J.2gir.,:l :l*1i,u'ithy(0)., l.

Carry oLrt tu,o iterations.

.^ tlvc. [f ]1=2e'-y, y(0) - 2,y(O.l):2.010. -v(0.2)'-
clx

using Milne's prcdiclor-corrcctor method,

21MAT21

([)7 Nlarlis)

2.04 ar.rcl y(0.3) = 2.09. Find y(0.4) b"v"

(07 l I allis)
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5a.
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(06 \larks)
(07 )larks)

clcctrocle
(07 Ilarks)

(07 llarks)

(()6 \lrrks)
(07 NIarks)

(07 NIarks)
(07 NIarks)

1a.

b.

a
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First/Second Semester B.E. Degree Bxamination, June/July 2024

Engineering Chemistry

Timc: 3 hrs. Max. N{arks: 100

Note: Ansner nny FIVE .full questions, cltoosirtg OIVE full question frofi, each morlule,

i\'lodu Ie- l
Defrne Single Electrode Potential. Derir,c Ncmst's equation {br srnglc clectrodc potctttial.

(07 \larks)
What are ion selectivc electrorlcs ) I.-xpiain construction ancl u,orking of glass clectrocle.

(07 \larks)
c. Write brief notc on rccycling of Lithium ion battcrics by direct rc-r,ycling methoci. (06 \Iarks)

OR
2 a. DistingLrish betwecn prirrary, secrol-tdary attcl reservc batteries.

b. Descnbe thc construction and workrng principlc of calotne I clcctroclc.

c. Forthe cell, Fe Fe 2(0.01) llag' (0.1) rAg
\\,'rite the cell rcaction and calculatc tirc cml ol thc ccll at 298 K. If starrclalcl

potential of Fc and Ag electrodes arc - 0.44 V ancl +0.8 V respectively.

Module-2
a. Explain the fbllowing factors which alfucting tlie rate ol'corrosiott:

i) Ratio of anodic ancl cathoclic arcas

ii) Naturc ol the corrosion product
b. FxPl3ln thc lirlltru ittg :

i) Diflbrential Metal ( orrosiott
ii) Wlterlirtc cotlorion

c. What is Electroplating'i Explain the e lectroplatirtg of clrrontiuttt.

a. What is meant by
finishing.

mctal finishirg': nr.litTrn (any five) technological ittrportattce of-metal
(06 NIarks)

800 crn2 is exposeci to air near the ocean. Aftcr a 1,ear perioci it
\\,cight loss ol7.(r kg dLre to cotlosic'rt.t. lf thc density of thc blass

corrosiort pcnctrating rato in nrpy anci mmiy (gtr,cn k '' 534 in

b. A thick steel shcct of Area
was lound to experiencc a
is 7.9 g/cm3. Calcr,rlatc thc

mpy anci 87.6 in mn-riy).

c. What is electroless plating'l Explain the clech'oless plating of copper.

N{odule-3
What are polyler cornposites? Explain the synthcsis and application of Ke vlar l'ibre.

(07 )larks)
What are conductrng polylers? Ilxplain thc various Iactors inflr-rcncing the coltclttctiotr in

organic polymcrs. (07 \larks)

Explain any tr,vo size dcpcndettt propcrtics ol'nanot'ttaterials. (06 )larks)C.
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OR
lu. \\rhat arc nanornaterials/ Erplain thc synthcsis oi'nanonralcrial by sol-gelprocess. (07 Nlarks)

b. \\/hat arc bioclegradable poll,nrers'l Erplain the proper-trcs and applrcation of polylactic acid.
(07 NIarks)

c. Write a note on Carbotr nal-]otllbes propettie s ald its applicutiorl. (06 Marks)

\'lodule-4
a. Explarn brie lly any 6 basic principlcs oigre en chel-rlistrv. (06 Nlarks)

b. Explain the sytthcsis of Adipic acid by conventiorral route ft'ont Ber-rzene and Green route

frorn glucose. (07 Nlarks)

c. Describe the hydrogen procluction bv pl'roto catalytic \\'ater splitting rnethod. (07 Ntarks)

OR
Lt. lrxplain the construction and u,orking olmethanol-oxygen fuel cell. (06 NIarks)

b. Ilxplain thc synthesis o1'paracetamol by convcntional and green route from pirenol.
(07 N{arks)
(07 Nlarks)

\lodule-5
a. l"lxplain the theory, instnrr.nentlrtion ancl applrcations olcalorittrctry. (07 NIarks)

b. Write the ;rrinciples and require urcnts ol'titrirnetric analvsis. (07 Nlart<s)

c. In COD test 25.5 crnl uncl 11.5 cnrr ol 0.05 N FAS solution are required for blank and

sar-nple titration respectivcly. The r.olumc ol'the tcst sample uscd is 26 cm''. Calculate the

COD of thc samplc. (06 Nlarks)

c-. Dcscribc the l"rydrogcn plodLrction b1' photo clcctrrlcntalytic rre thocl.

i) Nlolaritv ii)Nornrality iii) PPN,l

c. [:.xplain the cieten-nination olhardness of water by ID-l'A r"nethod.

4++++

0R.
l0 a. Ilxplain thc theory. instRlr-]rcntirtion ancl applications oi'Flanrc PholorTTetry.

b. De frne the fbllowing units olstanclarcl solution:

(07 Nlarks)

(06 Nlarks)

(07 NIarks)

2 of 2
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((),1 NI arks)

of' Ileddys tube. llcntio1.l rn\ t\\'o
(0r) \l arl.s)
(()7 \larlis)

for oscillations.
ancl periocl of

(0-l Ilarli"-)

(07 Ilarks)
cncrg\' 0.,ikcr.' arc (ictcnuiucrl. \\'ha1 is
il'thc Lrnccrtainitv in thc nrcasrrrcnrcnt o1'
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First/Second Semester B.E. Degree Examination, June/July 2A24
Engineering Physics

Tirne: 3 hrs. Max. Marl<s: 100

llote: l. Answer any FII/E.full questiorts, cltoosirtg ONE./itll question .ffutm euc'h modulc.
2. Physicol cortstunts speecl o.f tight C:3 x I08n/s, Planclts c'onstottt

Ir: 6.625 x t0-34J/5, Boltztncuut cottstotlt K: t.3B x l0-23,yK, Accelerution
due to gravit-V:9.Bnt/s2, Muss of'electron:9. I x l0-3 lltg, Churge on.

electrort: 1.6 x I0-1eC, Pcrmittit;itJ,tt'.free spuce :8.851 x l0-t2f/m.

i\l oclu Ic- I
I a. Deflne sintple harmonic nrotion ancl give tr,r,o exanrples appl-ying llookcs lan rrrr ir c .rt lrr

ecluation lbr the eflbctive spring constant of'series arrd parallcl cornbination ol'sprnrgr.
(09 Nl arks)

b. Dcfine Mach nunrber and explain subsonic, supersonic, artd trattsouic wilvcs. (07 NIarks)

c. The distance betr,,''een the pressure sensors in a shock tube is 170rrnr. The tinre tal<en b1'the
shocl< wave this clistance is 0.5rls. If thc vclocitv of the scluncl Lrncler sanrc condilion is

b. What are clanrpecl oscillations'l Discr-rss thc theory o1'dampecl oscillations.
c. A mass of 0.5kg calrscs an cxlcnsion 0.03m in a spring ancl the systcnr is sct

Find the fbrce constant ol the spring. Also find thc angular ficqucncv
oscillations.

340rlr's, find the nrach rruurlrcr of thc shock u,aves.

orr
a. Witli neat diagrarr. expiain construclior.r atrd r'i'orking

applrcations o 1' shock waves.

fLnct ion.
c. -l'hc positiou ancl nronrcutunr o1' an clcctron u.'ith

rnin it.nu t'n pcrccntagc u ncL-r t.l i Ir i1 )' itt it s tt.to ttrcnt uttt

its position is 0.5 A'l

II ocl u Ic-2
a. f)iscuss the spectral distribution ol energf in the black body racliation spcctrlur ancl hct.tcc

explain Wein's displaccnrent lau,' ancl Ste fhn's lau,olradiation. (08llarks)
b. Shoiv that electron is crtra mrclcar palticlc in an iitom by applying Heisenbergs nnccrtuinitv

principle. (07 trlarlis)

c. An electron is bouncl in an one dimensional potcntial box ol lA irnd inl-inite ir.rll ireight.
Find the encrgy ofelcctron in the ground statc ancl first three excited statc. (05 Nlarks)

OR
a, Set up tinrc inricpcndent Schroditrgcrs lvavc ccluation in onc ditnertsion. (0tt \larks)
b, State and explarn dc-Broglies hypothcsis of nrattcr \\,Avcs. I-.xplarn thc propcrtics ol'u'ave

1of'2
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a.

b.

ZIPHYt2t22

otrtai, thc cxprcssi'rt lirr crcrgy Hffi* r'aciiarion in rerrrs oi' Einstcins A a,cl Bcocl'licicr"rts. Mcrti., tlrc corciiti.,s lbr lascr actio.. (09 Nlarks)I)cline t.nodcs o1'propagatiort. uith neat cliasrarn crplain the types ol'optical libcr
c. fiorlpare thc acceptancc anglc, ol.an oplical

core irnd cladcling ot optical llbcr are L5 ancl

10

OR
I Dcri'e an crpressi.n lbr nu'rericar aperturc oIan optical ribcr.b with ncat diagranrs cxplain corstruction ancr rvorkin*. o1'co2 lascr.c. l-ire ratio of poirulation oltri,o energy lcvels is 1.0_iq x 10-r,,. Fin..l

crritted lbr the transiti., betnree. these states at -li0K.

Nlodule_4
a' What is Fcrtri lirnction'/ [:rplairt thc variation of Fclrni function r.r,ith energy at ol( r,c]I'> OK.

(08 \larks)b Obtain an exprcssiort tbr clcctlical concluctivitv fbr an intrinsic scmiconductor. (07 Nlartis)c l'-ind the polarizatiorl proclucecl in a crystal by an elcctric flclci of strcngth 500v/nrrii if it hasdielectric constant 0r'6. (05 N,rarris)

orra. what is Ilall efi'ecr'/ obtai, a, expressio, rbr t-rail c.etlicicrlb. what is p,larizatior'? Dcrrv'c t'rausiLrs-M.ss.rri ccluation.c' Thc. rc'sistivity of intr-insic Ge is 0.47Om. l1'urobilrties olelcctron and hole
0.38rn'/vs ancl 0. I 8rr2r's, calculate intrinsic carrier ciensity.

a,Withrleatdiagratltserpiainp,,i,-,.lpt.ffiiotlancl'uvorkingofatomictbrcetnicroscopy'

b. Dcfine nano ,raterial and cxplai,. what arc ,a.o cor-r-r,.sitcs? l;:H:[]c' X-ra1's are difll'actecl in the flrst order ll'onr a crystal lvith inter.planar spacing 2.8 x l0-r)rn at
a glancing anglc o160.. Calculate thc u,.avclcngth ol.X_ray. (05 Nlarks)

otr
a With r-rcat cliagrrtnl clcscribc thc plinciplc consrrLLction and rvurking 61. scan,rrg cleclr.rr

rrricroscope.
b. Iixpiain the principle o{'_X-r.ay photo elecrron specrroscopy.c. Dercrmirre thc crystallirc sizc il'thc rvavcl.,,gih n1.f -rrivs usecj is

0.-5o and pcakposition is 2-5. lbra cubic er-vrtal 1(iircn K:0.g4).

libcr placcd in rir and
1.45 rcspectivelv. l'he

(07 r\larks)
\\'ater. Gire n the I{.1 of

R.l. ol'rvater is I 33.
(0,1 NIlrl<s)

(08 NI.rrks)
(08 \larl<s)

the u,ave.length of light
(0J IIarkr-)

(08 NIarhs)

(07 Nlarks)

arc respectivel,v
(05 NIarks)

( I 0 \larhs)
(05 NIarks)

iUnrn. rlrc pcll< rvitlrlr i:
(05 \,Iarks)

2 o1'2
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First/Second Semester B.E. Degree Examination, June/July 2024

Basic ElectricaffittUineering 
:1,:,

!,.''i:,r. '- Max. Marks: 100Time: 3 hrs. .:"

Note: lrsy er any FIVE full questions,Y$r"qpsing ONE full question from each module.
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a.

b.
State Ohrls Larv and mention its limitations. (05 Marlis)

Find the currcuts in thc various branchcs of thc grvcn network shown in Fig.Ql(b).

vSoR: ,.1 t

60fr

b0F

c. State and derive the condition to
power transler theorctn.

0:t'.4',1-

f4099'-

Fie.Q1(b)
draw maximum
Fie.Q1(b)

.....:.

(07 Marks)
power from the load usrng 

ffiilT.l,l

a. Detine RMS valr.re and average ,rutu" nf,laltemating quantity and cle rive thc cxpressiott firr'

b. List the advantages of sinusoidal wavefonl.
c. Show that, the power consumed in a pure capacitance is zero.

Module-2
3 a. Dedve an cxprcssion for the power consumed in a series Rl - AC ctrcuit and draw voltagc

curent and power wave fbtm. (0tl Marks)

thc same. (10 Marks)
(05 Marks)
(05 N{arks)

b. A circuit show in Fig.Q3(b) consists of a resistance of l0Q. an ittclr.rc:lancc o1'l6tllll atld a

capacitance of l50prF connected in series. A sLrpply ol 100V.501{z rs sivct't 1o thc circuit.

F ind the current, p.l'and power consulxed by the circuit.
Rtc

(06 Marks)

and apparcnt power.
(06 Marks)

c. Draw the po\vertrtangle and define active power, reactive power

I o{'2

?ss 74\1yar'

qBG,$

Fig.Q3(b)



4a.

b

C. Shorv that t\,vo wattmeters are sufficient 1o measure -l

21EL873t23

phase balanced
(06 Marks)

balanccd 400V

(06 Marks)
phase power and por,ver fhctor of thc

(08 \'larks)

OR
I)crive the relationship between line and phase ralues of currcnt in a tl-rrcc
slar councctcd systcm.
A three phase load of three ec1ual irnpedances connected ir, delta across a

supply takes a line current of 10A, a power lactor of 0.7 lagging. Calculate :

i) 'l-he phase current
ii) l'hc total power
iii) Total leactive KVA.

circuil in a 3 phasc balanced circurt.

5a.
b.
c.

Explain thc constmction of a rator with a neat sketcir.
D,rrivc an ecluation for the torque developed in thc annaturc of a DC motor.

960W calculate:

(08 Marks)
(06 Marks)

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

(08 Marks)
(06 Marks)
(06 Marks

A 4-polc, 1500rpm DC generator has a lap wound annature having 24 slots u,ith
l0 conciuctoru pcr slot. lf the flux pe r pole s 0.04u6, calculatc the emf generated in the
arr.naturc. What rvoLrld be the generated enif. If the winding is wave connotecl'l (0(rMarks)

oR
6 a. Derivc thc lrMF equation of a transtomer. (06 I'larks)

tl . I:xplarn clitlbrent losscs occuring in a transfon'ner. (06 Marks1

c. A transfbrmer is rated at 100KVA, at full load its copper loss is 1200W and the iron loss is

7 tt.

b.

c.

i) The etficiency of fuil load, u.p.f
ii) The efficrency of at half load 0.8pf :,::, 1,:,,1

iiit Tlrc load KVA at wlriclr rnaxirnurrr cfficiency occurs
i1,) Maximurn efllciency at 0.8-5 pt. (08 N{arl<s)

Moclule-4
Explain thc concept of rotating magnetic field in casc of a 3-phase induction lrotor.

(08 \{arks)
Distingursh belween wound rotor (slip ring) and squin'cl large rotor of indriction motor.

(06 I'larks)
Define slip of an induction motor and derive the relation betlveen the supply fi'equency and
rotor cuffent frequency. (06 }larks)

OR
Dcrive thc cmf cquation of aitemator (Three phase synchronous generator). (0{t Marks)

Explain the construction of trvo types of alternator u,ith a neat diagram. (06 NIarks)

A 3-pliase 50Ht^ i6-pole alternator with star connected winding has 144 slots u'ith 10

concluctors,'slot. The flur/pole is 24.8mwb and the coils arc lull pitchccl" liincl :

i1'l-he spcccl ii) Linc I:M1". Assumc lhe distnbLrtiorr tlctor k.i " 0.96. (06 N{arhs)

9a.L'xplaintheconceptolpower..u,.#no,apowerc1istrrbutionu,ithancatdiagramof
powef system.

b. Explain tariff and list out the types of tarilfs.
c. What arc thc desirable characteristics of a tanff and explain two-part 1ariff.

OR
10 a. Frxplarn the nccessity of carthing and also cxplain pipe earthing rvith a neat cliaglarn.

b. i:.xplain thc working RCICB with a neat diagram.
c. Write about precautions against electric shock.

,< ,c ,& )k ,<
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8a.
b.

C,



USN 21ELNL4t24

power dissipirtion of 500 mW. lf the cliodc is to be

Time: 3 hrs. Mar. Marks: 100

d.*-W
First/Second Semester B.E. Degree Examffirfftfon, June/July 2024
Easic Electronics and Gommqp,f&tion Engineering

,,r,t'..I.'"
2 L*- ':::' ..:,: l\/t-- ]\/t^-L"

Note: Artswer any FIVEfull epestions, cltoosirtg ONEfrttl questionfrom each ntodule,
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-i 6i

o
o
Z
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1 a. Describe various electronic

Derive an expression for o
Illustrate single-stage
threshold voltages.

OR
With neat block diagrarn and wave fbrn-is, explain the working of bridge rectitler. (0tl Nlarks)

b. Explain the lvorking of op-amp comparators iind surnmirrg amplifiers r,r'ith input and output
waveforms. (08 Nlarks)

c. A 5 V zener diocle has a maximurn rated power dissipittion of 500 mW. lf the cliodc is to be

b.

C.

used in a simple regulator circuit to sr.rpply a regulated 5 V to a load having resistance of
400 Q ; detennine a suitable value of series resistor for operation in conjunction with a

Module-2Module-2
3 a. With the help of truth table and logic e.',,pressions, explain flIll adder using basic gates.

(08 Marks)

b. Disc*ss the desig, of a 3-bit asynciuonous t-tp-counter. l;;'ffi[:i
c. Write a note on clifferent clata types mentioning the bit size and range of values supported.

(05 Marhs)
OR

4 a. Design a 3-to-8 l)ecoder and shor,r,, its i,nplerlentertion using basic gates. (07 Nlarks)

b. With the help of timing ciiagrarn, explain how D-type bistable circuit wotks. (06 NIarks)

a. .With a neat biock diagram, shor,v hor.v typical input and olrtput blocks are connccted to a

microcontroller tr'rt. (07 l\larks)

.. r Irr'Iodule-3
il. Differentiate : Embedctecl systems "*="r 

G"*ral conrputing systems. Also provicle rnajor

application area-s of Embedded Systetns. (08 Marks)

b. Discuss arrangement of an instlumentation system and a control system. (06 Marl<s)

c. lllustrate topology for USB device connection. Also, classify four different dafa iiansfers
supported by USB.

otL
Explain the principle of operation, working and applications of stepper rnotor.

Vy'ith relevant diagrams, expltrin ilte operation of Relay'
Write a note on ciassificatior-r of En-rbedded systems.

A 5 V zener diocle has a maximu
used in a simple regulator circui
400 Q ; detennine a suitable va

6 it.

b.

c.

(06 Marks)

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

&
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(07 Marks)
(07 Marks)

explain the
(06 Marhs)
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Module-4

Draw a block schematic diagram of the most general form commudcation syslsrn7a.

b.

c"

8a.
b.

t of,basic c
..,: . :'t,.:

at diagram.
and explain.

Differentiate : (i) Amplitude modulation versus Fre
L,xplain difl"erent types oIradio wave propagatiorr witlt a neat cliagrar

T)ifferentiate : (i) Arnnlitude modulation versus Frequencv modulati
'ent types ot'radto wave propagatton wlth a neat dlagram.
: (i) Amplitude modulation versus Frequency modulation.
(ii) Analog modulation ver"sus Digital modulation.

(08 Marks)
(06 Marks)

(06 Marks)

(08 Marks)
example.

(07 Marks)
(05 Marks)

9 a. Draw the schematic diagram of ".ttffiffine systetn and definc its basrc components.
(06 Marks)

b. Draw the block diagram, showing the basic elements of a sateliite commurtication system

_"-& &

Explain PAM, PWM, PPM and PCM rvith the help of waveforms.
OR , r,,,, 

,,

ith the help
Discuss Forward Error Correction (FEC) technique. With neat di

types ofantennas.c. Define ar1 antenna and discuss

Nlodulc-5

,&JW'

..&

.&,Me-'"&;
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Examination, Jun e/Jul y 2024
Programming

Max. Marks: 100

(10 NIarks)

(10 Nlarks)

(10 Marks)

to sirnulate simple
(10 llarks)

Ot
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Note: Answer any FIVE.full questiorrs, choosittg ONE fnll question from eaclt rnodule.

r\'IoduIe-l
a. What is a Computer'? Hxplain various tvpe s olcornputers.
b. Explain basic structurc olC progr:]nr along r,vith n progran to flnd area of a circle.

b. Explain fbmrattecl uutl'lut firnction usecl in C u,ith its control string spccifications.
i) Write printf statcnrcnt to display "VTU\,' Belagavi"
ii) Writc printf slatcmcnt to clisplay +0.4-5.234 usins appropriate cottlrol string.
iii) Write printf statcrrent to display Oxabba using appropriate control string. (10 trlarks)

Module-3
5 a. Define an an-ay. Explain the cicclaration and initialization of single clirnensional an'ay u'ith

examplcs. (10 Nlarks)

b. Explain anl,five strinq rnanipulation firnctions ar.,ailablc in string.h r.vith an cxamplc lor
each. (10 i\larks)

OR
6 a. What is Two-dirnensional array'7 Explain its dcclaration and initialization with exanrple.

(10 NIarks)
b. What is a string? Give its declaration with cxamples. Explain un{bnnatted string input and

output function with an example fbr each. (10 Nlarks)

GBG.$ $GHIEME

First/Second Semester B.E.lB.Tech. Degree
Problem Solving Through

Time:3 hrs.

OR
a. With a neat diagrerrn, e xplair-r architccture ofcomputer'. (10 Nlarks)

b. What is a tokcn'/ List a1l t1,pes of tokens used in C programming languagc u,ith an exanrple
for each. And also explain how to use be lou, listed six operators with an example lbr each

i) ! ii) sizc of iril + + ir). r') A i,i) >> ' (l0llarks)

iVIodule-2
3 a. List all branching statcr-ncnts usccl in C progranrrning languagc. lrxplirin an\r lirrcc trro-ua1'

selectic'rn statclxents r,r'ith an exarrplc lor circh. Also writc tlicir syrtax and t-lorvcharl.
(10 \larks)

b. Develop an algorithrl, flou,chart and alsr-r write C program lbr
i) To swap values of tu,o variablcs i,vilhout using third variable.
ii) To con-iputc simplc intcrcst.

OR
1 a. With syntax, flowchart explain sri'itch statement'7 Write a C program

calculator.

I of 2
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N'lodule-rl
Explain clcrncnts ol'function de llnition, with an cxample . (10 Nlarks)

\\rhat is uscr dellned lunction anci library tunctiorr? What is cali-by-r,alue r-nethod'l

Iutpleutent 3 C progran'r to aclcl tu,o r-rurrbers using call-by-v'alue-method. (10 Nlarks)

ol{
tl a. What is lunction','lrxplain classiticatrou ot-uscr dcllncd tirnctjon based on plu'ilu)ctL'l plssiug

anci rcturrr valuc rvith an cxamplc lbr each. (10 Marks)
b. tlighlight thc dillcrences betrveen call-by-valire ancl cail-by'-refbrence rnethods. In-rplernent a

C prograrn to generate fribonacci scrics o1'N numbers r-tsing recttrston. (10 Marks)

Nlodule-5
9 a. What are storage classes in C progriimming'/ Explain their li{'etirne, scope, initial l'alue and

sloraqe space. Also explarn use olalr to and re gister storage classes. (10 Marks)
b. lmplement strllcture to reacl, u'ritc. con'rpute avcragc rnlrks o1'n stuclents. Display the ueimes

o1'studcnts r,r,lrose avcr:]gc is bclou 50 ancl above 50 r-narl<s. (10 Marks)

ol{
l0 a. What are preprocessor directives'/ I:xplain various typcs of prcprocessor directives r,vitl-i

example tbr each. (10 Nlarks)

b. What is pointer? Develop a progranr using poiutcrs to compute the slrlrl, mean and strindard
cieviation of all elcmcnts storccl in an array of N real number. (I0 Nlarks)

7 tt.

b
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2.Use of Steam table is permitted.

L a. Discuss the emerging
Automotive and Mari

b. Define the following

ztBlfl{r.ts.t25

Aerospace,
(10 Marks)

iii) Amount of superheat
(10 Marks)

First/Second Semester B.E. Degree Exir$iiration, June/July 2024
Elements of Mechani#h'"engineering

rime:3 hrs. u\I\v" :;;r" Marks: 1oo

Notc: I.Answer any FIVE full questions,,'ehoosing ONE full question'from each module,
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OR
2 a. Find the enthalpy of I kg of stcam at 12 bar, when :

i) Steam is ciry saturated ii) Steam is 22o/o wet iii) Superheated to 250"C
Assume specific heat of superheated steam as 2.25 kJlkg "K lFrom steam tables, at 12 bar,
t, : l88oC, hr: 798.43 kJikg , h1* : 1984.3 kJ/kg) (10 Marks)

b. With a neat sketch explain the construction and working of a Nuclear Powcr Plant.(10 Marks)

Module-2
3 a. What is Kaplan hrrbine? With a neat sketch explarn the construction and working of a

Kaplan turbine. (10 Marks)
b. How are composites ciassified? Explain each one of them briefly. (10 Marks)

OR
4 a. Writc short notes on :

i) Shape memory alloys ii) Piezoelectric materials (10 Marks)
b. With the help of a neat sketch explain the principle and process of electric arc welding.

I 'i! 1, :, .. , (l0 Marks)
,li ', .r,' itli|,]urlill1rrrtf,,"

i\Iodule-3
5 a. Draw a schematic diagram of an IC engine and mention the functions of various parts.

(10 Marks)
b. Write short notes on :

i) Electric vehicles ii) Hybrid vehicles (10 Marks)

6 a. Differentiate between refrigeration
properlies of a good refrigerant.

b. With a neat sketch explain the construction and working of a

refrigeration system.

conditioning. Briefly discuss the desirable
(10 Marks)

vapour compression
(10 Marks)

v) Dryness fraction

1 of2

i) Sensible heat
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Module-4
a. Differentiate between the follorving :

i) Spur gear and Bevel gear

ii) Helical gear and Herringbone gear (10 Marks)
b. Derive velocity ratio for a compound gear train. (05 Marks)

c. A simple gear train consists of four ge ar wheels having 30, 40, 50 and 60 teeth respectively.
Determine the speed and direction of the last gear, if the first gear makes 600 rpm in
clockwise direction. (05 Marks)

a. How are robots classified based on tfr.3|ny.i.al configuration? Explain any two of them
with neat functional sketches. (10 Marks)

b. The sum of diameters of two pulleys is 1000 mm and the pulleys are connected by a belt.
lf the pulleys rotate at 600 rpm and 1800 rpm, determine the diameter of each pulley.

c. Differentiate between linear and oscillatory motion. Give one example fbr each. (05 Marks)

ModuIe-5
9 a. Discuss the following Lathe operations with neat sketches:

i) Facing
ii) Knurling (10 Marks)

b. Briefly explain open loop and closed loop control systems with simple block diagrams.
(10 Marks)

ORVI\

10 a. With a neat sketch explain the construction and working of a vertical milling machine.
(10 }Iarks)

(05 Marks)

b. Write short notes bn i

i) CNC machining center
ii) CNC tuming center. (10 Marks)

*<**{<*
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N,Iod u lc- I
a. Discuss tlre role of'a civil engineer in the clel'elopment o1'a nation.
b. [:xplain the irnportance o1'1hc [bllorv ing Ilelt]s of'civil cnsittct'rirt{:

it Strrretrrnrlcnlirtc.'ruti:
ii) Environnrcntal cnginccring
riir ll'lrrrr1.,,11 11 r,rn rngin\'er i'r.-.

Fig.Q 3(c)
lo['4

GttsG$ $GHEME

First/Second Semester B.E. Degree Examination, June/July 2024
Elements of Civil Engineering and Mechanics

J'ir-nc: I hrs. \,1 ax. Mirr'1<s: 100

l,lota: Ansx'er uLry FIVE./full questiorts, cltoosirtg 0,\tE.filll questiort.from eurh rnorlrtle.

oR
2 a. "Civil engineering is one cllthc basic nceds of the socictv atrrl natiort"..lustif'l thc statcmcnl .

(()ti \larks)
b. I-lighlight tirc srgnificaucc ol thc firllo*'urg strcanrs oIcrvil cnginccling:

i) Water resoLrrces anrl irrigation cngineering
ii) Br,rrlding lnaterials
iii) Cieotcchnicalen-rrineering.

\I od u le-Z
3 a. Irxplain rvith exanrplcs:

i) RcsolLrtiou ancl comptrsition ol'Ibrccs
ii) N4omcnt trncl couplc. (0(r }lrrlis)

b. Compute the nragnitrrcic arrd directiorr o1'the urrl<nourn [brcc. ilthc resLrltant lirrcc ol 7]l<N
acts along the positir.,c clilcction o1'\'axis as slrorvn in t'it.Q.-3(b). t{)6 }larlis)

Fig rl .l(b)
Calculatc thc fbrcc I'rcclLrircd to oausc in'rpcncling rnotion in tlrc systcm shou'tt rn I'ig.Q.i(c)
Assume srr-utoth pulley atrd coclJlcicnt olfl'iction lor all contact surtirccs as 0.1(),

(0ll \larlis)

q e.l2 N

{o liu f



,l a.

b.

oR.
I:.xp lain with skctchcs:
i) l)nncrplc o1-transruissibility ol a lbrcc
iil Valignor.r's theorcn'r ol nronrcnls.
I)clerurine thc nragnitLrclc. dircctitln auti thc X-intcrccpt ol the

shor,r,n in Fig.Q.-1(b) r'r'ith rcspect to point A.

2l cIV 14121

(06 NIarks)

resultant ol thc fbrce systcm
(06 NI arks)

:a.
b.

C.

l-- r..o -f " "---,
Fig.Q.-1(b)

c. [)c1lnc anglc of lirniting tl'iction. C'ornputc tlrc ralLtc of'0 r'ccltrrrcd to movc thc 900N bloclt

rlolvu thc planc as shurvt't itr l'ig.Q.-l(c). l'ulic tirc coell'icient ol fl'iction lbr all contact

sltrfitccs as 1,"i. (otl Nlarks)

Irig.Q..1(c)

\lodule-3
Statc ar"rd provc "['arallel axis tircorcl'n". (06 Narks)

Dcrive thc exprcssion fbr locating thc ccntroid ol a semi-circular latnina iiorn llrst
princ ip lcs. (06 Nlarks)

[)eterntine thc nrontcnt of incrtia of tire shacicrl area shorvn in Fig.Q.5(c)'uvith respect tcr

i) Horizontal ccntroidal axis
ii) 'l he base IlC.
\ll ti irttcrt:itttrs lir t'n ilre itt ttttrts.

F ig.Q.5(c)

OR
6 a. Dellnc the {bllor,i ing tenrs ancl give the re levant erpt'cssions;

i) Polar lnoment of ittcrtia
ii) Raclrusol'gy't'ation
iii) Sectionrroclulus.

(08 Marks)

2 of4

(06 N{arks)



b.

C.

2lctVt1l24

Decluce thc cxpression firl tirc nrorncnt of inertia oi- a triangLr larr iarrrina airout its basc.

lleucc. obtain thc cxprcssion about thc irorizontal ccntroiclal axis. (06 Nlarlis)

Delcnnine thc ccntroicl of thc shaclcd area uith rcforcrrcc to tlrc axcs shori'u in Fig.Q.6(c).
Aiithc (liilren\r()lr\ ir[c irt rrtrtt..

\loclulc-4
7 a. Conrpute lhe suppoft rcactions olthe ireant shou'tt

26",f-

3 ).n,

(0ll i\l:rrli.s)

(I01l:trlis)

(()l \lurlis)
(()6 \larks)

3 [i\ tup(^
I '-' 2Ln.'*
J,(<\

2

ff}eb.

tn

in thc
.Q.7(a)
tnrss shou,t-r in Irig.Q.7

I to L,..

--f .

rn 2n
Fig

nrbers o f' lhe

IroLn
I-vL1 -+--

Detcnnine lhe fbrccs

T'aLrLrlatc thc rcsults.
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OR
8 a. Distinguish betrveen hingcd support and iixcd slrpport lvilh sl<etchcs.

b. C'ompLttc the support reactions irt thc' bcattt siiorvn in Irig.Q.8(b).
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l)elertrine tl'tc tirrccs
frig.Q.8(c) by nrcthod
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Nlodulg:5
a. \\,'ith skctches. erpirrin:

ii I{ltnuc art(l trir-Jrr't(rr-1 111'11 pr1,.luutilc.

ii) Supc'r' e lcvaLitin ancl its edr iintirse:i.

()tt
l0 a. DistingLlrsh betu,ceLr :

i) Instantancor.ls ,,,ek-icit,v and a\ crurlc 'r'cloe i1r'.

ii) Constant eeeelelatiou lnri rlirilblc iicri'cicraliorl.
iii) Rcctilirrcar ilr()'Lior al)(i cr.li.\ ilinclil nroti()n.

iight rvithoLrt stopping..just as it tums grccn. tictcnninc:
i) I'he rccluirecl dcccleration o I thc tlotor
;i) fhe spced of the n'rotor as it passcs the Iight.

c. 'fu,o u,cights B00N ancl 200N rr.c councctcti b1 a string and they rnovc along a rough
horizontal planc underr tlrc uction ola tbrct oi'-10()N irpplicd as shou,n in tiig.Q.9(c). T'alting

thc il'ictiorr cocl]lcicnt betu,ecn thc ricights riirii the lrlarrc as 0.-l(). r-letcmrine the accelertlion

A motorist is travclling at 80linrp1r. ii'hcn lrc obscrres a tnrllrc light 200nr ahead oi'hitn tr-tnts

lccl. 'fhe tlal'tic light is tinr,-'ci to sll), rccl lbr l0 scconcls. lf'the rnotorist u,ishes to pass thc

' (06 Xlarks)

oi'lhc ucighls rnil tcnsior.r in tire stliug by l)",,\lcnrbclt's prirrciple, (0tl \larks)

b. l'lrc lrolizoLrlal uorlllorrerri iii' r clocrtv o1' a pro.jee lile rs tlvice the \'crtical couUlonclrt.

L'ontputc tlte rangcr on ihc holizontal planc. i1'thc pro.jectile l)asses through a pornt lSur
horizontrLlly auil 3rn vcrticaIlv abovt thc point o1'pro.icction. 106 i\'larlis)

cr. 'l'r,i'o botlics rveighing 3tX)N anci 4-50N arc lrLrng to thc cnris ola ropc passine over a srnooth
pLrllcy lrs shou,n in irrg.Q.l0(c). C'alculale the tcnsion in the strinq and accelerrtion ol the
systcnr by D'Alcrnbcn's principlc. (08 Marks)
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