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A eide
1. pds Boded® B8udt € i gedd Brde.

~a) Show that ¢(x) =3e"is a solution of the differential -éqﬁation y"—5y'+4y=0.
P(x)=3¢" wey y"=5y+4y= 0 oboe odnofvend Sneln 90 cosiDaim.

'y

b) Solve the initial value problem y'=2x+cosx, y(0)=1.
y'=2x+cosx, W0)=1 oo @Bw gue 6 GO0 Bucds.

¢) Using a suitable substitution, solve y'=(x+y)’. -

mem edenns afm o0 y'=(x1 ) Socse. '
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d) Find o, B R suchthat F=x" y” is an integrating factor to the equation
v(2—3x)dx—xdy = 0.

F=x%" eso yQ2-3x)dc—xdy=0 obnoted gomeg oidons D ol
a, B eR omxein.

e) Find the UC set of the function f (xj =xe>* sin(3x+2).
F(x)=xe"sin(3x+2) we Goed UC pen emmae. - )

f) Show that x =0 is aregular singular point of the differential equation
2x2y"+3xy'-(1+x)y =0.

x=0we 2x°y"

+3xy'—(l+x)y =0 gowe cBwtiecd agbd goesws &9
eosidala. : '
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B emdem
QEEn pond clme BEmor nswrsle.

2.
(a) meg medows =8 oo (2x+3y+5)de—(3x+2y—6)dy = 0 o8mogucs

L

Boesten.

k .
(b) yq_(l] y=sin" Xx,x#0 eee 05 @0 gbme oBogico
x

(1) k=0
(iiy k=1 _
oem Soesis.

(2) 3x’ydx+4x°dy =0 oo eowe oBnoEs nE3 emdm BY essbedm.

(b) Mdx+Ndy=0 oo M,dx+ N,dy =0 co gome oBoocts o83 ae g ;® 8o
(M, +M,)dx+ (N, + N,)dy =0 o gome almogice o83 58 o8k,

(©) (4275 +3x%)dy+(3x*y* +63")dy = 0 gOmE c8ow Soces.

(@ »=c om y,=x o» Go y"— 2y'+y=0 adwg ofudtved dwncd oo
eosiDsle. Db ¢,c, €R 8o 38 y= ‘5’1 Y tey, Goee gew @@mom@d
Sec®s 99 emsiele. :

(B) y"-dy+dy=3e" & Ows Secd cmicsel.

©) @"tby'+ey=0 & guends eBoMrd EeoEby ©iB mEs 8o el

@G MBS s ard 9@ ecwd &6 O, O8 Bog® E)cng@ X —»c0
D& 80 Qeswd (Zero) €mds 98 esxoeis.
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5.
(2) gomE oBmotie y'-2xy'+4y=0 sgn ©&8.
i yx)= Zanx” 28m 90 E:n(n—1)5{,,,3«:"72 —2Z(n—2)a”x” =0 2®
- n=0 n=0 n=0
ecsiDses.
-
(i) woe n(n—-Da,—2(n—-4a,,=0 Beg® 122, ocm seeidadem.
(b) OO mad e-oivsmon 6Hnde ddss U —5U,, +6U,_, =0 asgno oBmomns
G o ov oe o goo, U =28 oo U,=74 ¢d. got» oBnone Soe)
Dele (=5 Om 50 mBs meoinmed CORD sDmeD.
6.

(2) OO Sedewn mcwden P=P(t), P'=aP(1-kP) 268 gmo WoD oo,
P0)=20 8. t>0, 8 80 P emm) nOLo0s oemmac oREnn Ehe

DE@ENE % O 8@ O 20 ecuiDsim.

(b) Boc gloeecs pH3BOE Gy ol 1000/= B poBn o guidf oW
aBenE® o 50/=  oxdes Doy ced. And 588 6% e=g eeenBenns

- _ 0500 dp® & grm. Hoowd 205 mdey 52 o Scdo AL, oisfon deomO

O 2600(= o S oslnbnd Scd» @d EomEnemn BoE. B8 cmésﬁaw'@m

BES, Baye® >0 o 30 @b Yeg Of), osodwd dbdow 3@

0'=2600+0.060 85 ecy @ued.

t>0 0m 80 B Beed o@woe O) oo,

.
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d) Find o, feR suchthat F=x"y” isan integrating factor to the equation
w(2-3x)dx —xdy =0.

F=x"y" wde y(2-3x)di—xdy=0 edotwmed anme ompotd oo =88
o, feR eeiaeio.

e) Find the UC set of the function £(x) = xe’* sin(3x +2) .

f(x)=xe*"sin3x+2) ws Gwed UC [EE emie.

f) Show that x =0 is a regular singular point of the differential equation
257y "+ 3xy - (1+x)y =0.

x=0wa 2x*y"+3xy'~(l+x)y=0 gowe cBociend aohd. grases 00
eosOaim. ' '




SECTION B

Answer THREE Questions ONLY.
2. (a) Using a suitable substitution, solve the equation (22+43y+5)dz—(3z-+2y—6)dy = 0.

(b) Let " + (%)ky = sin® z, z # 0. Solve this differential equation when
(i) k=0,

(i) k= 1.
3. (a) Show that the differential equation 3z?ydz + 4zdy = 0 is not exact.

(b) If the differential equations Mdz + N:dy = 0 and Mydz + Nady = 0 are exact then
show that the equation (M -+ Ma)dz + (N1 + Na)dy = 0 is also exact.

(c) Solve the differential equation
- (4x3y® + 322)dy + (3x*y? + 6y*)dy = 0.

4. (a) Show that the functions y; = €® and y; = ze® are solutions of the differential equa-
tion ¢ — 2y +y = 0. Verify that if ¢;, ¢; € R then y = 191 + ca¥; is also a solution
of the above differential equation.

(b) Find the general solution of 3" — dy + 4y = 3.

(c) Prove that if the characteristic equation of ay +by +cy = 0 has either a repeated
negative real root or two roots with negative real parts, then every solution of the
equation above approaches to zero as z — 0.

5. (a) Consider the differential equation y' - 2:{3y1 + 4y = 0.
(i) Using y{z) = Y .o o anx™ show that

Yonlon(n — 1)agz =232 y(n ~ 2apz” = 0.
(ii) Also show that n(n — 1)a, — 2(n — 4)an_2 = 0, for each . > 2.
(b) The dynamic of the growth of a certain insect population Ut. is modelled by the

difference equation U; — 5U; 1 + 6U; .5 = 0, where U; = 28 and U, = 74. Solve
the above difference equation and hence find the size of the population when ¢ = 5.
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6. (a) The population P = P(t) of a species satisfies the logistic equation P’ = aP{(1—kP)
and P(0) = 20. Find P for ¢ > 0 and show that the size of the population limits
to 1/k in the long run.

(b} A person opens a saving account with an initial deposit of Rs. 1000 and subse-
quently deposits Rs. 50 per week. The interest rate which the bank agrees to pay
is 6% compounded continuously. Since there are 52 discrete deposits per year of
Rs. 50 each, we assume that the deposits are made continuously at a rate of Rs.
2600 per year. With this assumption, the amount in the account at time ¢ > 0,
(1), increases continuously at the rate

Q' = 2600 -+ 0.06Q. -
Find the amount Q{t) in the account at time ¢ > 0.

—FEnd—
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SECTION A
LG HE A

1. Answer all the questions in the space provided.
1. Simarbg alembsahsah @@ibsiu’ Geten L hsefd aloml walddgs.

(2) Show that ¢(x)=3e" is a solution of the diff erential equation y"—5y'+4y=0.

.
(a) ¢(x) =3 e y"—5y"+4y =0eTangid sumbui B ST Lp T STCaITSTTED

6TE0E &ML (.

(b) Solve the initial value problem y'=2x+cosx, ¥(0)=1. _
(b) y'=2x+cosx, p(0)=1 erdmgmd QFHTL. HH Quhlod o HHsambSmand BHiHb.

(c) Using a suitable substitution, solve y'= (x+y)".
(©) Gurgmdeerear (FEui @eamboma LUaGEHS, y' = (x + yY Gavansg dirss.
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(d) Find &, f e Rsuchthat F = x*y” is an integrating factor to the equation
Y(2—3xy)dx—xdy =0.

(d) F=x"y" eréhug) w(2—3xy)dx-xdy =0 6creiignid &LOGLITL Ly 60F @@ QETmHUILH
sy Sh@ormetst a, f e Rerausupllensnd &mebis.

() Find the UC set of the function f(x)=xe” sin(3x+2) .
(e} f(x)=xe” sin(3x+2) stamaio aniiien UC Q&menluMemenri HiT e,

(f) Show that x =0 is a regular singular point of the diff erential equation
2x°y"+3xy'~(1+x)y=0. '

() 2x°y"+3xp'~(1+x)y =0 ererggd suemsuil @ swodunipsd x = 0sT6migl @ @@fﬁj&,m
sefi& SpLiyliysem sTemés ST (B '
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upH B .
apsiiml el soghéd B el Welkss.

2. {a) ourmssonar DTHIB bl uwsUBSS, (2x+3y+5)dx—(Bx+2y—6)dy =0
TETEIILD SLosiUNL Lo emelTdh HiT B,

k
(b) y'+ [1) y=sin® x, x # 0 eTaia.
X
(i) £=0,
(ii) £ =1
L 6T ShSD CUTE! suamelil (B STl Ly avend HiHe.

3. (a) 3%7 ydx+4x3a3)=0 61eiTenid ausmEWL B SMTUTL TG QalLoDDE 6Tandh &I {Hé.

(b) Mdx+Ndy =0 wpmip M,dx+N,dy =0 ersignid cuensul § FosiuBaaT
QaLLkoTarameudaTTuisr (M, + M, )dx + (N1 + N,)dy =0 sramamid oamrEin
Qeliomeng| stads &ML (H5.

(©) (4°y +3x2)dy +(3x* 2 + 67 )dy = 0 sreimiid. IS @ ST g ey ke,

4 (a) y=¢ PP y,=xe" srdigib sTIYSET Y"—2y'+y =0 eTdigid aumEl @
FOGTUTL g6 STessTIGh sTarb &ML 06, ¢,c, ¢ R etaidl v =c/y +¢,y, erdiugin
Guoparamin  sueasti’ B Fodunl e dr SiGar dipmngn GTETLIOE UM LU 8.

(b) y"—dy+4y =3 @it OUTE HToas Eiads.

(¢) ay"+by'+cy =0 Splidued] FOAITLTaNG B D Gl APEOALDT ETmD
Se0E0E WD Gl UGBS Asnai. BTt dpeokiesmad G aite (i
limx — o SyGh GUIE ST 6T @eIQaTH STad LFFUHmS DNGHD 6T
Bmiee. :

5. (a) y"-2xp'+4y =0 eremigl suenEILE SaUTH 616 AET6Ts.

(i) y(x)= Z a,x" Genar 2 LeWr g Zn(rz —Da,x"* - ZZ n-2)ax"=0
n=0 n=0 n=0
616016 BTL_(HIE.

(i) @eiQan@m 122 @, n—a,—2n-4a, , =0 sae)c s .Has.
(b) @i L yFd @Lp.&)@&ﬂsﬁ)&a U, ganien eusniif&8 BbsssHdn albSung &L masgl

U,=5U_+6U,_, =0 et won@fwundsiu’ Garengl, @g U, = 28 wipgib U, =74 oy,

Cobargyy  albHuns  swaLT o STds  BPOomba =3 Wed  Curgl
@l HEHNEISUNT N6 ETWETH Hil 6001 -
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6. (@) o0 Dusdd Guseptos P=Pt) oy P'=aPl-kP) whgbdP0) =20

ETSEmID N dbensd Foadn ol s AmlSiuOssdang. >0 @barar P
Bans ST DD @Gle HOSTESEWINT ISTEITMIE B 516055k %
st WL HLUGGSLIUL BsTang) siend &TLHE.

() puT  @me  @yoou  oeiuts  ¢r1000 e L GBTLimains @50 S
aUTTQTaiEg  evailIsdBLrn GSOUY HanSHAETOEDD  SndddTori.  eukidulomen
FhpeEGETETaTlLL.  QuILTFAuTE  &LlB el  elsoiag 6% @i,
AUBLGLTEIDG ¢S50 uewrar 52 derarslorar  eveuliybsedT 2 seLigwTeD
QU(HL GLOT6DIDE) fh2600  eTelg@ld  eISGLOTey CETLTFNMUTS  eeulismaT
@bQubpisiteten  etaw sl STHESHHCETECAND. @bs THEHTEHL T, GBJD
t>0 @60 sambdsd 2 6en AHTas, H(f), HOH

0'=2600+0.060 srdigmid aipdHed ABT_TFATE HsRisSdme!.

t>0@60 sandbded @ aran GHTemsd Q) Bemend &I aED:




