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_ Answer FOUR questions only.

(a) Given that a,b, 4 are constants, show that the general solution of the recurrence _
. : : b b
relation u,,, = au, +b, for a=1 with 14, =4, is u, = Ba" —-——1; where B = A+~_—=——l.
_ - a— ‘ a—
What is the general solution of the above recurrence relation if a=17

Find the particular solution for the recurrence relation u,,, = 4u_+6 with u, =3,

gy : - 3
(b} Find the general solution of the recurrence relation u,,, = S +u, -

fu=1u= -—1—, what happens to the particular solution as n becomes large?
) 1] 1 2

(a) Show that ax® +5y* = ¢ is a solution of the differential equation

7 2
x{ y%+[%] }: y%; where a ,é and ¢ are constants.

(b) Consider the differential equation % =y—x with p(0)=2,

(i) write down the recurrence relation for Euler’s method with step length 0.25.

(ii) using the step length 0.25, calculate the Euler’s method approximation to y(1).

(a) Solve the differential equation: (y* +1)(x+é)% = y(3* +3)

(b) Using a suitable substitution, solve the differential equa’tion Xy %’- =xt—xp+ y2 .

. N . . .
(c) Using the substitution Exz =v, transform the second order differential equation

dly dy : o dv
—==1+4| = | , into the first order differential tion 2vy— =1+v2,
bl d_xz (de € st oraer dirterenna equato vy dy Vv l

Hence, solve the given second order differential equation.
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000z
(a) Fmd the general solutlon of the first order linear dlfferentlal equatlon

—+P(x)y 00x).

(b) Using the substitution z=tan y, transform the differenﬁal equation
- dy : 3 ol
—+xsin(2y)=x"cos
2 Frem) 4
N . - . i - dz : 3
into the linear differential equation -d—x+ 2xz=x".

Hence, solve the given differential equation if y = %l:- ‘whenx =0.

A particle of mass m is projected vertically upwards with velocity # from a point 4.

~The remstance of the air is mkv2 where v is the velocity of the particle and £ isa

posmve constant. - ' .
' erte dowu the equatlon of motlon when the partlcle isata helght x -above 4.

.-Show that the partlcle rises to a maximum helght h is given by

‘hziln 1+£1¢2 .

: Shbw E;ll'so that the particle will return to 4 with velocity 7, is given.by
‘ 1 1 k '

o vl g
Is ¥ <u or¥ >u? Justify your answer.

(a) Sho'w that the general solution to the differential equation (D —a)z y=0, where « is

‘aconstantand D = gx— .18 p(x) = (A + Bx) P , where 4 and B are arbitrary constants.

Hence, solve the equation (D3 +3D% ~ 4) y=0..

(b) Use the “ D —operator™ method to, find the particular integral of the following

differential equations and hence solve them:
(i) (D - 1) ('D_— 2) y==6e"

(iiy (D* +4D%)y=48x".
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(8) a,b,A erden -wrfalsst st SLUC BeTaan 4, = Aerdan a =1 D& U, = au, +b

sTemEmih L hGE GHILTId Quigis Sy U, = Ba" ——— aysib stmdanHe, @ibig
. a’-—-—

B=A+ ay@b. a =1zl Cogisan Lkgs OFTLTidT GLrgd Sia| erea.

a_.
uy =3 e Lan u, =4u +6 saigd ke G GHUIL Srelad sras.

. = — _ BT .
(b) u,, 21{, +u,  eTEEID WLhHE QSTLTH GQUTSIS oo i fo -

1
u, =1, u =_E o Lamer GHui L Fialsd 1 dPafbgh Gurg GBI L Sialbe s

R0 QLD ?

: . .
(2) ax®+by” =c eréug x{y C;g +[%] }: y% sTangnid euemasli’ (HE SLEHLITL Le.60T

QUh BTG EEECIT&-':E:ITL@&':, @i a,b ohpib ¢ eenua wifedEaT L.

(b y(0)=2 o %= y—x arangyd ausmsil BF ST LG HhHSIS.

(i) uy. Bemin 0.25 @yeapis Ui wopEsRiL W EGSASTLTmU 6T,
(i) me Fenid 0.25 @ vwau@sd ¥(1) Bie eulsofer @scnm | TGN BHHENHE MBS,

@ (" +D(x+ 2)% =p(y* +3) era@id sl BF swdun’oLg Sias.
(b) QU mEHLOTET G Ll LSS, w% =x—xy+ )’ gD sl HE
ST L& SHTEs.
d . , 2 dy Y
{c) Y_y stengnd drduic e U LwsBES, 2 yd—f =1+ [_y ETEEIID I EHILMDLIL,.
dx dx dx
d
suanaLil (BF e’ an_ 21!)):11= 14+ v stingpid (pseomibuly susmsl’ BF FDSILTLTE
fy .
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(a) %+P(x) j)= O(x) srai@ub-@p;surﬁbuqz raELfore sl @F ST 6T
QUTgibSTaras Sraies. S
(b) z=tany eeigyb G oLl LUALEES '%+,xsin(2y) =x’cos’ y e

Vsuanaaui:_‘@& CFLOGITUITL 6DL, * E’;+ 2xz ?xj ETeEID eTELINDTaRT aushaull BF

B FlofunL e wrpns. @@Hamba x =0 aygb GuTg! y:—;ﬁ 6T6MH STLLL 6T (PHSONEUE)

sl GF sosnm e b S,

o A ersligyd eel) siled@biba m SemaemL 1 SIREOE Qs Gousib U L6 G
Eprid Poniedsis spuluGSdmg. srhid sl miv: agb. @ie v gofsmeatls
Geuath ppb k §dp ‘Gmfr torHed :gl_g@ib ' |
@mﬁmmmmm@ A Bg G0 x sTdTgyID @n}ﬁﬂs‘o @@&a@m (‘Surrgl e_m@sm @m&ﬂiﬁiﬂmﬂiﬂﬁm
SN BN 6TUDG 8.

| SIONEELTEE S EULT e wurb hE Sl b Gurg iz:?_zlzln (1+£u1)srsm5
- g
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(a) (D—a)2 y=0 ersimib suenaELl’ GF Fwanmpdr QUTSIdsTe Y(x) = (A+Bx) e™ b
sanssT B e sisiLg) @b LTHaS, DE% oppin.A wpgh B s sesFas
M HeNE6T yGHiD. '
Bpedpibg (D' +3D'~4)y=0 edgd swim s Fibs.

(b) “D- Qswed” (pamanul LWETLRGS Dalelmld snsmaau‘jl;@ér FoaniLm{Beafsn @iifbor.L
apransiiilms sl BHeibHbo! (altauh e DEBDE érrasaa
M (D-1)(D~ 2) y=6e
(ii) (D“+4D2)y=48x :
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