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Examination;' July/Au gus t 2022
MathematicA - I

First Semester B.E. Degree
Engineering
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e. 3 hrs, Max. Marks: 100

\:ote: ,4ttswer fint, l;lVE./htl questtorts, choostng Oi\E full questiort from cach nrodule.

Module-l
a. lrincl thc n'1' c'lcrivativc of i) rre5' ii) cos2x cosx" (06 Nlarks)

b. Irincl thcanglcbetu,eenthccurvcs r=ae nrd ,=*. (07N{arks)
0

c, Find tlrc pcdal cclrrrtion of thc clrrve r: a (l + cosO). (07N'Iarks)

OR
it l1'.r-tarr(loey) prorctlr.rt (l+rr,t)',,-r t(2nx-1)y,,*n(n-l)y,,=0. (06Nlarks)

tl. Provc u'ith usrral

c. Irincl thc racliLrs o

r ,..t0)
lt()tilttolt ltrrr,l - rl ; I

't t tll'
(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

f

3 l. Erplrrrd 'x' 7xl

LIb. Evaluate: i) x-)

c. if Lr
*2y2.

X

\\/ 4 rl,= ' tnrd
3zx a ) . ...rr11,.,: ....:".:Z ,Y,Z )

OR

,/ rlt,')
tt. Il' Lr = sirr 'j : r pl'o\ L' tltat rLt, I vtt., .l tatttt. (06 l\larks)

\r+r J

b. LJsing N,{aclaurin's series prove that --]-: I(-t)'' *" (07 Nlarks)
l+x i,

,II I

c. pi',,1t'Y. if Lr : 
^tyt 

+ xlyr r"hc'rc x: at2, y:2trt using parlial derivatives. (07N'Iarks)
dt

N'lodule-3
n. A particle lroves alor"rg the curvc C' -: tl-41, y: 12 + 4t,z:8t2 - 3t-t where't'cletlotesr

tigtc. Fincl the cor-r-tponcnts olits accelcration at t:2 along the tangent. (06Nlarks)

b. Fipcl thc vllrrc ol"a" suc| that F =(axy-rt)i+(a-2)xtj+(l -a)xztt is rrotational. Also

t}tr1 a scalar' lirnction t|l such that F: V4, (07 Nlarks)

c. Prove that cliv(cullA 1 = g . (07 Nlarks)

I of 2
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6a.

17MAT11

ORI
Fincl the divergcnce and curl of vector i : i*yr;i + (3x'y)j + (xzr * y'z)k ar (2. - l. I) .

(06 NIarks)

Finrj the clilectional derivativc of F: xyt + yzt at (2. -1. l) in the ciirection ot'the vector

i+2j+3k (07 NIarl<s)

(07 NIarl<s)

(0ri IIarks)

(07 NIrrks)

pto -50'C in a roont ternperaturc of
(07 NIarks)

b

c.

warnt u

I ct.

b

L

OR

8 a. Evaluate

l0

dx

out tll ee rteraIron.

(06 Marks)

(()7 hlar lis)

(07 NIarks)

(05 Marks)

7i?
)

I

b. I{cdrlce the qr"radratic
orthogonal transib

((17 NIart<s)

n'csporrcl inu Ir ritcn r,'cctor o I'

(()7llarks)

(06 Marks)

' * 3yt + 3z) ,1x)' 2yz, + 4xz into canonical lbnn. using
(07 Nlarks)

c. Apply Causs-Jordan to fincl the solLrtion of'svstent of equattons
xt2y+z:3,3x-y + 2z:13.2x i 3y r 3z: lll.

2 ot-2

(07 NIarl<s)

b

C.

9a.

b.

C.

the matrix

25 12
130
2 o -4

choosir.r-eXo-! 0 0lr.

OR
1 2 *1 3

4121
3 -1 I 2

1201
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(061'Iarlis)

(07 Marl<s)

(07 Nilarks)

(06 N{arksl

(07 Marks)

(07 Marks)

(06 Marks)

(07 N{arks)

takirrg the subslitLllir)n

(07 Ilat'lis)

Second Semester B.E. Degree Examination, July/August 2022
Engineering Mathematlcs - ll

Time: 3 hrs Max. Marks: 100

Note: Answer ony FIVE .fult questions, choosing ONE .full question.from each moclul.e.
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1 a. So lve

b. Solve

c. Solve

2

5a.

(+o- - 4Dr - 23D2 +12D +:o), v = 0, where D = *
dty
dxl

+y 65 cosl2x

y" + 4y = x 
2 + e-* by the method of undetermined co -effic ients.

OR

a Solve # 4Y = cosh(2x - l) + 3' .

b Solve (r' *D+r)y=1-x+x2.

c. Solve #.r r: *}* by the method olvariation of parameters

, r ,) dule-2

a Solve *' d'I * i*' d'I *, dY 
= rt.dx' clx' crx 

(06 Marl<s)

b Solve p' +2py cotx = y2 (07 t\'tart<s)

c. Modity the lbllowing equatrons into Clairaut's lbrrl and hence obtain its general anii

singularsolution. xp'-py+Kp*a=O (07Nlarks)

OR
a' Solve (3x+z)'y"+3(3x +2)y' -36y=8x2 +4x+1 .

b Solve p(p + y) = x(x + y) .

c. Solve (p*-vXpy+x)=20 by reducing it to Clairaut's fbrm, by

X=x2, y=y'.

b

Module-3
Form a PDE, by eliminating arbitrary functions 0(* + y + r, *' + yt _ r'):0 . (06 vtarr<s)

12

Solve !': =sinxsiny for which *=-zriny where x = 0 and z:0 if y is an oclcl0*0y Ay

multiple of + (07 Marlis),2

Derive one dimensronalwave equation rn the fbrnr + = C'+
A, af 

(07 Nlarlis)

l of 2
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6a.

ITn/I.AT2I
OR

Fonn a PDE by eliminating arbitrary function s, Z = yf (r) + x$(y) . (06 Marks)
r2

Solvctlrcccluatio" 
#-z=0 givcnthat z cv u"d 

q;. 
1 wlrenx:0. (07Marksy

[-itrd varior"rs possible solLrtion of onc dinrensional heat equation, by the method of separatior-r
o f'variablcs . i (07 Marks)

b

C

Module-4

7 a Evaluate ii-i'.'.'.'o zdydx .
00 0

2 r'
b Evaluate I J(r' + y'!y dx by changihg the order of integration.

II

c. Derive the relatior.r between Beta and Gamma ftlnction as B(m, n;= I*!n' Til+rr

8 a- Evaluate
ooR

R is the region bounded

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(06 Marks)

(07 Marks)

0 0

x.e

dy by changing into polars

by the lines y: X, y -t x: 2and y : 0.

(06 Marks)

(07 Marks)

(07 Marks)

b. Evaluate

c- Show that

c.

J
0

*'-x *i*' .
0

dx

a. Find the Laplace transform of 2'

(,
b. Iff(r)=l t' 0<t<a 

f(t
l2a-t,a<t<2a'

16Ji

Module-5
cos 2t - cos3t

*r.
t

+ 2a) = f(11

t.9

Sketch the graph of' f(t) as a periodic lunction and show I-[f 1t)]= -f ,rrr[* I- \/J q' I ) l"\-/
(07 Marks)

Find the inverse Laplace transform of
)

S-

6'.qT
OR

, using convolution theorem. (07 Marks)

0<t<n
n < t < 2n in terms of unit step function and hence find its Laplace

t>2n
l0 a. Express f(t; =

transform.

b. Find the inverse Laplace transform

Solve the differential

transform method.

. d'v -dvequation #*5;t+6Y:e", y(0)=2, y'(0)=l using Laplaccox ox
(07 Marks)

,N{<*>F*

2 of 2
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(04 Marl<s)

I"irst/Second Senrester I3.F,. tr)egree ltlx:lrnin:rtion, ,lulr'/,'litrtiust 2{}22

Programming in G and Data $tructures
-l-ir-nc: 3 hrs. \,la:<. llriri<s: 1(i()
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C

c

a

b

Explain string rieclartition ancl inr Ir aiization r,r,ith eramplcs

oR
L.rplain trvo ctrteguries olargurlcnt passing lechnicluc lr'ith crarrplcs. (()li 11:rrlir)

\\/hat is recursion'/ Write a Cl program to courpulc poivnonrial coc1lir.: icr.tt rrer Lr .irrr
rcci-u'siotr. ({}6 llaril.-")
\Viitc a C prurgram to rcucl N clements and llr-rcl the biggest elcrncnl in tlrc riliirr,. (06 r\larit)

lof 2

.\Iolrr.' .-lrtslrer un-y' FIl,'E.full questiotts, choosing O\tE./itll qficsiiort.f rtntt (ttth ntodrtle.

]Ioclulc-i
Dcflnc algorithnr. \\iritc a pseudo coclc lo llnd thc si-nn anil a\,'crirgc ol'!.ircn tlucc nLrnibci:.,

(06.\llr'!i.n'i
Write a gencral strlrclurc,rf C. Expllin u'ith an cxiinrplc. (()(r l'lalk:)
IrxpIain iclcntitrers. Discuss thc rLtlcs to be lirllowcci u hiic rirrriirrs irlcntrllcrs. (]ir ir

exanrples. (()li IlrLr'1i-rr

()lr
Wirat is Typc Corrvcrsicln'/ What are ciill-elr'nt 1r'pcs ol'ftpc ('rrlrr-r..ion.'I.rplain rrillr
cratlltlc. (t)li .llrrrli:i
l:xplain cliflcrcrrt tvpes ol'ir-rprit orrtpLtt t-t-rnctions in Cl rvith synlu\ lnd .)\rnrplcs. (()(r 11lr'Iiri
Lisl all opct'ations iLsccl irr C. (]ir e cxamplc. ({}6 }lrrr'}ii;)

OR
Wr"itc a Cl prograrn to inrplenrent a calcrtlator proqlaln, tiral rrcccpls rul;.rcs unrl opclirtol Ijonr
ilscl'. (07.1lariis)

L-ist thc l,vpes o1:iooping statenrcnts rn t-. lrxplain anytu,o rvith synla.r riitil r:xanrplc.
(07 .\Il rlis)

Dcvclop a C) progranr to read a year as an inpr-rt ancl hncl vu'irethcr it is lcutr -\,ciu.()l'nol.
(06 114 tlis)

b.

c..
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C.
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ll a.

b

C

9a.

b

C
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Nloclulc-.1
\\jhat i,s sll'tlctul'c'l lrrplain thc C syntax ol'stnrcture declarltrion uilh exan.rirlc.
\Vr-rtc a ('Itrttgrant to 1-xrss strlrctulc rariable as function argll trent.
Wirat is l l:ll-['] lrxplain an,v live nranipulation functions r,r,itlr cran'rirlc.
Cir'.: an cxunrplc lilr array ol'strLtclLrrc anc'l explain it in clctail.

0R.

(0,1 \'Ilrks)
(06 l{arhs)
(06 i\'Iarks)
(0.1 I,Ir rks)

,k ,k * ik :ii
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First/Second Semester
Basic

firne: 3 hrs

Note: Ansx)er any FIVE fitll

t State and cxplain rvith neat

Flxpla in coe l'l'ic ient o1'

Deternrine the current in

USN
sl25

100

(06 Marks)
same. (07 Marks)

Ltc v

(07 Marks)

(06 Marks)
Amps and total
turns determine

(07 Marks)
Fig. Q2 (c) and

(07 ['Iarks)

r,vattureter. (08 Nlarks)
(06 Ntrarl<s)

40 n-rwb per pole and a

were wave oonnected at
(06 h{arks)

a

Lr

C

pling
hes o1'

t{. 51* ')a,-

Fig Q1

a.

b.

2

'::. 
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I
t
{

*3..

J
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OR

4 a. I)raw the curved of artnaturc Cutrcnt Vs Sp

series and shunt ilotors"

17ELEL1l25
'i

ancl Artlature current Vs Torque of d.c.
(06 NItrhs)

cecl

5

6

b.

L.

a.

b.

o-

b.

\ **zJ

g.Q6 (c)

of three system. (05 Marks)

star load is fcd h'on-r 208 r'olt,3-phase strpply. tlach leg of
dance 5 + j20)O . Detcrntine , power factor, active po\\'er. reactivc

linc curreut of the systclll. (019 Niarl<s)

generator has 36 slots and 20 condr.tctors pcr siot. 1"he llr"rx per

line indrrceci enrf w'irett gctterator is coill)lctecl iu star

7a
b.

load has a impe

power, the phase

c. A 50 I'lz, 6-pole
pole is 0.016 rv
if KC: I 966

phase and

2 of 3

(07 )larks)

11

n e-m"5r::



8a

b

C

9a.
b. A 4-pole, 50 Hz, 3-phase

o{-thc machinc and rotor
c. A singlc plrase

(i) .l'he 
magn pril-ttar1'and

(ii) What thc va Ir:e o 1' nraxit-t'l-ttt-t

60 turns"gr

nrotor running with 1

rated 600/200 V, 25 50 Hz. Calculate

on full load. Calculate slip
(05 Marks)

flux when the transformer is excited,
(07 Marks)

Marks)
Marks)
load at

Copper
Marks)

,1 "' ,:

. 
':. 

..:::::::'') :'

OR
10

3 of 3
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First/Second Semester B.E. D
Basic

f1y inverting and non-inverting operational anrpliticrs

1 o1'2

17IILN l5/25

rrlr,/Augrrst 2{}22
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=P,a
c.-
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e i'.
F>7,
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2

'7.

a
I
O
a-

Irig Q 4(b)

lrxplairr bric (()ti )lurli:l

1a.
b.

C.

2 tt.

lr

C.

4a.

l)

S4 od u lc-2
3 a. I:xplain the characteristic ol'lrjeal operational atnplif icr. (0(r ,\llr !':.,

b. What is DC loacl line? Explain u'rtlr nr-at crrcuii the opcratri)n o1'r,olliigc tlirider bias cit'cirl
(0ti ]lrri*:;

c. Derive the outpLrt cxlrrcssion ol'Op-An'rp difl'crcntiator. (06 \lur.!rr,

NIodulc-I
[rpiain the \/-l ciraracteristics of ir-rr.junction L]iocle {{}li }l,r;'li,r
With neat cjrcLrrt diagrarn ancl u'avelbrm cxlllain the *or-liinr o1'lirii tnri-: bridgc rcctilrLr

({)il }l:rrir:,,
Derivc thc rclationship bctlveen o- ancl [3. Also ca]cr-iliitc thc rv,.,alirc and [] t,'alLrc t,i',
transistor. II'l1r : I 00ptA ancl Ir' : 2ruA" (()-1 )lli l.:,i

oR
With a neat diagram. explaitr tlrc'InpLrt-Output characterislics o1'a lransislot'in conrnt,rrr i,,' ,

contigr-rration. (()ll lt:rr"t'rr

\\'ith nezrt circuit ciiagranr and u,aveli)rnrs, exlriain the rvor-iring ol''a irall-u'iivc rcclilicr'.
({)ll }l:ir l.:,)

lrrplain briel1_v" capacitor liltcr circuit (0J.\l:ri'l"',

OR
CalcLrlate the oLltilLrt voltage of a tltrce iuput invertirr!l sLrrrrrirrrt anrplifii:r'. si',,rl
I{1 :l00f({). l{r-250K(), I{r:500KO. I{;:li\4(),Vr :-2V.V:=---1\i atrri \,'..,,'-l\/.

(06 )lrirl.r.,
For the circLrit shourr rn Frg Q 4tir) lind the Q-point rralLies and rirau, I)( -krad linc. ulri:r,:
VnL:0.7V and [1 

: -5() ((](r llu;'i..'.'

+\fc : ll- \r

rJ
Fh,

V

&+$
(6:' 2'?' K.^-

\{,-r
\
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(08 )Irrks)

(0.1 \lrrrks)
(0tl \larl<s)

(05 \larks)
(05 \larks)

(05 \larks)
(05 Ilarks)

ri.

tr.

C.

d

8

I

7

10

NIoclule-.1
it l:rplrrin lltc olreriitit)n o1'NOI{ I-a1ch wilh synrbol, circuit diagranr ancl truth tablc. (06 }tarlis)
h l::rpluirr rvith noal irlock iliagram architccturt' of 805 I nricr ocontrollrrr (08 )tarks)
u'. lrrplain thr'i,r'orl<ing ot'clockccl ItS-flip f1olt Lrsir-rg NANI)-gates. (06ltarhs)

OR
a. \\iritc .r nole on NAND-gatc latch. (06llarks)
b \\1ith lhc lrelp ol.block cliagranr, cxplain the rnicrocontr-oller baseil stoppcr lrotor control

svslcnr. (0tt Nlarl;s)
c. I:r.plrrrl li-S {)rp-l'lcp rvith diagranr and trLtth tablc. (06 i\rarks)

N{otlule-5
it \'\'itli tlru hr-lp o1'hlocl< cliae.i'am, explain thc ccimrnunicrrti()r s_\'stcln (06 \'trr.lis)
h I)clinc \loclLrlatiort IJcrivc mathentitticaI exprcssion 1br anrplrlrLcle nrocil-rlation, clrarv

rl'itvclirrnrs (06 \larhs)
c l:rltllrn lhe crtnslrLtction ancl rvorltjrru prini iple o t'l-VD'f (08 \,tar.l<s)

oR
a .4, catt'icr o1'1\4llz, r.t'ith r100W ol''its pou,cr is anrplilLrcle nlrclulntccl rvrth a sinrrsoiclal signal

ol'l-50()ilz- -lhc 
depth ol'trociulation is 75'1,. Clalculate thc srclc bancl lieqr-rcncy. Ilanclr,viclth.

lhc iri'rt,rcr irr lhe side banrjs and the toial 1;or,r,er"rn the rnoclLrlatccl \vavc. (06IIrr.tis)
h I rsi th'' Llillcrcrrccs irctll,r:elt Arlplituclc &ludulatron and licclLreuc:y rlt(lcltrlali()n (()6 \txrlis)
d l:rplanl tht' llie,-.oclt'ctric transcilrcer ancl photo electlic transclLrcer. (08 )'larl<s)

+ .l- .r ., i-

IVIodule-3
5 a. (-onlcrt:

it (l l0l 101)r.-('l)roancj (i0l.0l)::('l)ro
ii) (18-l-50)r() -.('l)ir,,. ('l)s
iil) (l:AS7(r)rn-(l)s.,. ('/),,,
ir') (ll7)r - ('l)io' ('l),,,.

b. Pcr-lirnl tlie subtlactior-r:
i) (ll l7)rl b), Ltsing I's cornplctnenl.
iit (I l0l0): -(10000)rbvusing2'scomplcmcnr.

c Stalc iinri I)rovc Dc-l\lorgar-i's thcorcms.

OR
I:rplain thc firll rclrlcr circr-rit lvi1h circurt clragram, trllth table.
\\'hat ai'c univclsal gates'/ I{calize AND anci Oltgates Lrsing N,.\ND gatcs.

\ttttliltlr r - \aaD nilt-tl, Al]aD* ARCI).
l)r'ar,, lrntl cs.plarn hail'lclcJcr circLrit.


