Roll No.

ANNA UNIVERSITY (UNIVERSITY DEPARTMENTS)
B.E./B.Tech. End Semester Examinations APRIL/MAY 2025
Common to ALL branches
Second Semester
MA23C02 - ORDINARY DIFFERENTIAL EQUATIONS AND TRANSFORM
TECHNIQUES
(Regulation 2023)

Time: 3 Hours Answer ALL Questions Max. Marks: 100

CO1 | To acquaint the students with Differential Equations which are significantly used in engineer-
ing problems.

CO2 | To make the students understand the Waplace transforms techniques.

CO3 | To develop the analytic solutions for partial differential equations used in engineering by
Fourier Series.

CO4 | To acquaint the students with Fourier transform techniques used in wide variety of situations
in which the function used are not periodic.

CO5 | To develop Z-transform techniques in solving difference equations.

BL - Bloom’s Taxonomy Levels
(L1 - Remembering; L2 - Understanding; L3 - Applying; L4 - Analysing; L5 - Evaluating; L6 - Creating)

Q.No. Question/aflsorm Marks | CO | BL
PART - A (10 x 2 = 20 Marks)
d2
1. E% +y =cosx &7 FMLIS CFTMHWSHMBSH &L 15, 2 CO1 | L2
%
dZ
Find the particular integral of d_?"i +y =cosx. 2 CO1 | L2
x
1 od’%y dy ] . . ete
2. 2x + 1) ) + (2x + l)d— +y = 2sin(log(l + 2x)) etedrm Yy Ui6VI- 2 CO1 | L2
x x
vy QevRmeTLir FweTUTL L, wWTYlE] GaTHBIGMaTS: ClHTesTL
UM &S 01% (LY FLOSTUTL_TE LOTMHMELD.
Convert the Euler-Legendre equation 2 CO1 | L2
. d? d
‘ x+12Z2 1 @2x+ 1D +y = 2sin(log(1+2x))
da? dx

to an equation with constant coefficients.
3. | gt) erebrugy) f(t) 1 e1FTeuamnss 6% esusTad wHmin g0) = 1 2 CO2 | L2
-8

eTeaflev, g(t) eor eVTLIGsV6NV

stereyld &H(H&GICeumrd.  L{f(¢)} =

2_(HLTHDSWSSH HewrL_nlwe]Lb.
Suppose g(t) is the antiderivative of f(¢) with g(0) = 1. If 2 CO2 | L2
=3

1+s

)
+$8

L{f(t)} = 13— then find the Laplace transform of g(¢).
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Q.No. Question/aflssrm Marks | CO | BL
L4 rGever 2 (rurHpmiseflst CsrL&ss wHllys CsHDSmSs 2 Co2 | L1
Fn )] '
State the initial value theorem of Laplace transforms. 2 COo2 || L1
X O0<x=<1
5. 2 6V 3 = ' 3 2 C0O3 | L2
STVSHHIL 6T  dnlgw  f(x) {n(Z—x), 3 = e IS
gridler, »Curflwi Qsrii allfleuréssdley ag 61 WIS
SeTL_MlweyLd.
Find the value of ag in the Fourier series expansion of 2 CO3 | L2
X O=sx=1
= ' ith period 2.
Fe {n(2—x), i< b &l
6. oGurflui QT (hésrer uriGlFausdlsr WHOMT(HenLe»W S % CO3 | L1
Fn ).
State the Parseval’s identity for Fourier series. 2 CO3 | L1
-~y _ _ 9 : —x/2 . .
7. Fsie } = 3.1 6T65T16V ,ngs {e }mwa; HETL_D)] 5. 2 CO4 | L1
Given that & {e™*} = — L find & {e—xlz}_ 2 CO4 | L1
s
8. coGuUTlwi 2_(HLOTHMBISEHESTET &i(HaTeL CHMHMSHMBdH Fn M. 2 CO4 | L1
State the convolution theorem for Fourier transforms. 2 CO4 | L1
0, <0 ;
9. u(n) = {1 n>0 sTaTD @Uev@ Uiy euflenFuilest Z-orHmsenss 2 CO5 | L2
, n=
&ewTL_MlweyLd.
Find the Z-transform of the unit step sequence given by 2 CO5 | L2
0, n<0
u(n) =
=0
1
10. ———— 63T Z-LommHmé b &6 b. 2 C L2
T 1)!661' Z-orHm&ems s HeTL_pluie|d 05
Find the Z-transform of 3 2 CO5 | L2
(n+1)!
PART - B (5 x 13 = 65 Marks)
o | 2d%y  dy . o V- T
11.(a)@d) | « E—xa— +y =log x eretrm 9y 1VT-CHrafluileT FweTUTL DL 6 CO1 | L3
EA NS
; zdzy dy
Solve the Euler-Cauchy equation x 2 Y +y =log x. CO1 | L3
X X
11.(a)(ii) | ojemeymsHseafler wrmurl_ (k) (psMED WL vweTuhS L), CO1 | L3
t
e
') -2y @)+ y(t) = o W &irdseyLb.
Using the method of variation of parameters, solve 7 CO1 | L3
t
Y'(0-2y/0)+ ()= 2.
(OR)
dx dy . | :
11.(b) > +4x+3y=t; T +2x+5y =€’ eTOTD P (HBRISEMLD 61N S5 (LY 13 CO1 | L3
FuweaTuThHH6f 6T YemwlienLgd &idaea)L.
golve the system of simultaneous differential equations 13 CO1 | L3
0 dy ¢
—_—+ =1. — — .
T 4x+3y=t; dt+2x+5y e
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Q.No. Question/aflssrr Marks | CO | BL
- . ® _,[cos 2t —cos 3¢
12.(a)() fo e t(—t— dt-sow wullLeyib. 6 CO2 | L3
o0 2t — &
Evaluate f et (M) dt 6 |coz|Ls
0
p)
12.(a)(ii) | smersL CammSens LI LweTLB S, — 2 Gt wrtiGevdleir 7 CO2 | L3
ER : (s2+9)(s2+4)
Grirrm) 2 (HLTHDSMSHS HaTL_nlweyLb.
Using czonvolution theorem, find the inverse Laplace transform of 7 CO2 | L3
s
(s2+9)(s2+4)
(OR)
] s+2 . : . :
12.(b)(1) 2 ds:13 T TlGevdlsst  GBiwrm 2 (HLrHDSamsss 6 CO2z | L3
&6 mlwieyLb.
. . s+2
Find the inverse Laplace transform of ———. 6 CO2 | L3
s2—-4s+13
- . 1o O<t<nm X
12.(b)(1) | f(2 + 2n) = f(t) eteflev f(t) = { 6T6TM 7 CO2 | L3
n—t, n<t<2n
STV T FTiUleT eUmMILL Geng UnTH, IS VTLISVTEN
2_(HLOTMHMSENSH &HessTL_Mlweaid.
oy . & O<t<m
Sketch the graph of the periodic function f(¢) = { , 7 CO2 | L3
n—t, n<t<2m
where f(¢+2m) = f(¢) and hence find its Laplace transform.
13.(a) (0,7) 60 xsinx er SGuUmTAwir alfleurssgsems @m FLdhamss 13 | GO3 | L4
QsTLrrsl CQums. eTarGeu, e sstiul L QsTLNedHBhgl
1 1 i n—-2 . 1
ﬁ—ﬁ+ﬁ-+moo— o ETEITLIEN S HTL_(h5.
Obtain the Fourier expansion of xsinx as a cosine series in (0, 7). 13 CO3 | L4
i n—2
R R I U U~ S SR
Hence, show t at1_3 3.5+5_7+ fo's) 1
(OR)
13.(b) | Ulesreupid i Lsusnemrulley Clar®saliul_(Rsrer f(x)er ooy flwir 13 CO3 | L4
Qe ri_iflsiT (psHsL @)TewsT(h) RHDHMFHMETS 65T S (HS.
T 2m 4n Y/4
f(x) | 1.00 | 1.40 | 1.90 | 1.70 | 1.50 | 1.20 | 1.00
Compute the first two harmonics of the Fourier series of f(x) given 13 CO03 | L4
in the following table:
/3 2m 4 om
— -— — | = | 2
% 0 3 3 /4 3 3 Vi1
f(x) | 1.00 | 1.40 | 1.90 | 1.70 | 1.50 | 1.20 | 1.00
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Q.No. Question/aflestr Marks | CO | BL
b 5 Oi<isi=l ]
14.(a)(d) | QsrH&sslul_ L ] f(x)sinsx dx = <2, 1<s<2 et@TD 6 CO4 | L4
’ 0, s>2
FweaTurL_1gelQbg, f(x)-eww Fidhs.
- 1, 0ss=1
Solve for f(x), given that[ [l xide =2 1< si=i2. 6 CO4 | L4
. 0, s>2
14.(a)G) | £(8) = e a > 0 et SCuUIrflwi o HLrHDSMss sar._dbg, | 7 | CO4 | L4
coGumflwi o HuwrHmsHHler &£ip e 2 eTedTLIZ SHUflrmHmid
TETUENSHE STL_(H5.
Find thg Fourier transform of f(¢) = e“°2‘2,a > 0 and hence show 7 CO4 | L4
that e~ is self reciprocal under Fourier transform.
(OR)
1-x? 1
14.b) | Fx) {0 e :x:<1 o1 SCurflui  QsresSi@é | 13 | CO4 | L4
) x| >
FTTUTERTENLOMUIS — HevarL_mluieyid. stearGou,  9Fedl(mBg)
foo(sinx—xcosx)cos(f)d She . fW(sinx—xcosx)dx
0 53 2 X DD 5 e
pHweumnlet walliewus &irwmresfldseayid.
Find the Fourier integral representation of 13 CO4 | L4
1-x2, |xl<1 :
fil)S= and hence determine the value of
0, j| > 1
@ fsinx—xCcO8%X X ® (ginx —xcosx
j(; (x—3)cos(§)dx and[0 (x—3)dx.
P
15.(a)(d) | Z-wrpmsgleT FmersL CHHmHmE L LwsTUBSS), mm 6 CO5 | L4
GmirwrmreT Z-orHmsengds &esrL_mlwieayLd.
Usingzconvolution theorem, find the inverse Z-transform of 6 CO5 | 14
z
(2-2)(z+38)’
2z° +3z+12
15.(a)(ii) | {u,} etettm eufleweullssr Z-wrmmw U(z) = L(—?zl?— 25 7 CO5 | L4
” —
B)BHSTEV, Uz LHMID U3 63T LI LIS &6vTLPlweyLb.
Given that the Z-transform of the sequence {u,} as 7/ CO5 | L4

222+32+12

-1t find the value of uz and us.

Ui@)=
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Q.No.

Question/aflesrr

Marks

Co

BL

15.(b)(1)

cos(n@)sir Z-wrppsewss sav_Blbg, ey Z{2"cos*(n6)}
MW HesTL_MlweyLd.

CO5

L4

Find the Z—transform of cos(n6) and hence, find Z {2" cos*(n6)}.

CO5

L4

15.(b)(ii)

Z'LW@,EJEW,@JQ U“J“TU@,Q'Sﬁ. Yn+2 +6Yns1+ 9y, = 2", Y0=0=y
steaTm Goumumrl (H&F FweTUTL swL_g &irdseyLb.

CO5

L4

Using Z-transform solve the difference equation
Yn+2 +6yn+1+9yn =2" with yo=0=y;.

CO5

L4

PART - C (1 x 15 = 15 Marks)

16. (a)

(1)

(ii)

2@ 50 Symib Blewm @ FmsTalvemnev 2 g B 1y FwBlepevuilsd
puiaflld ewausdngl. @)bs Wiy @ ROGGHSHTSSHIL 6T
@mentdsliul_HstersTew, @5 Blewpallsit o L ey Coudsddler
T (h) WL BIGSHE Fworer gseuily ealmsmw  efllssng).
f@t) = 8sindt &@ swwrer Gsuefllliym eallens, oewwiiier
BT 6555160 LweTLRSSILRDLELTG), (&) W& SSH 6T FesTLm @

x"(t) + 8x'(t) + 16x(t) = 8sin 4t

2} G1LD. @i x(t) eterug Blewmedssr Blewevenw  t ()6
s sereflFensurer Crrislapd GUlliusT@D. 9L ribLsSEs)
wlenmullest FwElemev Blewsvullsy gpuiailsy o sreng) er6drmy swoudgd
G renTLme, g6t Blubsemerasst x(0) =0 =x'(0) 9@ Lb, srevflsy
groreflEsiiuLrs  Gawsmseaflst peomepwl  UweTU®HSHE)
GuGev 2_siter GgTL_da WHIL Hesenevd &irdaaLb.

GuGev QUL Fieweu, TiGse 2 (HOTHM HiL LGNS
vweTuBGH HTIgeT eLpsvld GmId @ Fflumidgsea)ib.

CO1

CO2

L5

L5

@)

(ii)

A mass of 50 grams stretches a spring 2 feet and comes to rest at
equilibrium. The system is attached to a dashpot that imparts a
damping force equal to eight times the instantaneous velocity of
the mass. When an external force equal to f(¢) = 8sin4t is applied
to the system at the beginning, the equation of motion is given by

x"'(t) + 8x'(t) + 16x(¢) = 8sin 4¢

where x(¢) represents the position of the mass at any arbitrary time
t. Assuming initially the mass is at rest in the equilibrium position,
we have the condition x(0) = 0 = x/(0). _

Solve the above initial value problem using the method of undeter-
mined coefficients.

Cross check the solution obtained above by solving the same using
Laplace transform technique.

CO1

CO2

L5

L5
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