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Ql Obtain a numerical solution of the equation

! ="' :3Y, /(o) = I&2
at constant intervals of x = 0.2 for

(a) the range from x = 0 to .r = l, by the second-order Taylor series method.

(b) y(0.2) and y(0.a), by the fourth-order Runge-Kutta Method.

(12 marks)

(13 marks)

fsint. 03t <r
Q2 Given /(r)={0, -r.o.

(a) show that Lfr14l= J_ I . #
(5 marks)

(b) Show, by using convolution theorem, that.c-r I t I t ' '

tG+tr} =i(''nr-tcos/)'

[Hint: Zsn A sin B = cos(l - B) - cos(l + B) ]

(7 marks)

(c) Solve the initial value problem

y +y=f(t),

where Y(0)=l and Y'(O)=-t.
(13 marks)

Q3 (a) A particle drops vertically downward with a velocity vo. If the velocity of the particle

at time / is v and its acceleration is given by

dv,
a= 8-*'

where g is acceleration due to gravity and ,t is a constant, show that

,=9-(f--u^)"-'.k tft ")

Find the limiting velocity (t -+ - ) of the particle.

(12 marks)



BWM 12303

(b) Given (y.ott +2xe')ar+(sinx +xzev +2)dy=0.

Show that the equation is exact and then solve the differential equation.

(13 marks)

- END OF QUESTION

Q4 (a) Find by using the method of undetermined coefficients, the solution of the

differential equation

t4 * 4y =e-2' +cos2x
dx'

which satisfies the conditions / = I and * =z' when x = 0'
ax

(13 marks)

(b) Use the method of variation of parameters to find the general solution of the

differential equation

d'y _^d! *.),, _ €'
dx2 " d*'-' l+e''

(12 marks)
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Second-order Dilferential Equation
The roots of characteristic equation and the general solution for differential equation

oy'+by'+qt=9.
Characteristic equation: am' +bm+ c =0.
Case The roots of characteristic equation General solution

l. Real and different roots: m, and m, !=Ae'tt+Be^"
2. Real and equal roots: nt = rnr = mz y = (A+ Bx)e^

3. Complex roots: frr = d + P i, mz = d - f i y = e^ (Acos px + Bsin fu)

The method of undetermined coefficients
For non-homogeneous second order differential equation ay'+by'+q=f(x), the particular

solution is given by y,(x):

f(x) to@)

1@)= 4r" + An-rx'-t +...+ Arx+ 4 x' (8,x" + Br-rxn-r +. .. + Brx + Bo)

Ceo' x'(Peo')
Ccos px or CsinPx x'(Pe,os Bx +Qsin Bx)

1(x)e"' x' (Bnx' + Bn-rx'-r +. .. + \x + Bo)e"'

lcos Bxr,('){rir,/, x' (Bnx' + Bn-rxn-r +... + B,x + Br)cos Bx +

x' (C nx" + C,-rxn-t +... + Crx + C)sin Px

cr"'["o"p'
[sin/x

x'eo'(Pcos px + Qsn Bx)

1(x)e"'{ri;
x'(B,xn + Bn-rx'-t +..'+ Brx + Bo)e"' cos px +

x' (C,x' + Cn-rx"-r +... + Crx + Co)e"' sin px

Note : i is the least non-negative integer (r: 0, 1, or 2) which determine such that there is no

terms in particular integral t o@) corresponds to the complementary function y"(x) .

The method of variation of parameters

The general solution for ay'+by'+sy= f(x) is

l=ln*tp,

where lr = Alr + Bfz (homogeneous solution), ! p = rrlr I r?r (particular solution), and

u=1#*, "=l#dx and* =li:, ,11=r,r,-tzri.
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Laplace Transform

t lf (t)) = Il "-" f 
(t) dt = F(s)

f(t) F(s) f(t) F(s)

A a

s
H(t -a) e-6

s

eot
I

s-a f (t - a)H(t - a) e-^ F(s)

sinat
cl

..,s'+a'
6(t - a) e-a

cosat
s

,-' 1
s- +a-

f (t)6(t -a) e-* f (a)

sinha/
a

7:7 Lr<ar<, -u)du F(s).G(s)

cosha/
J-.; ,,

s'-a- v(t) r(s)

tn , n=1r2r3r...
nl,

Fi y'(t) sl(s) - y(0)

e'f(t) F(s -a) y'(t) stfls;-sy(0)-"y'(0)

{ f (t), n=1,2,3,... stl" ftr61
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Numerical solution for ordinary difrerential equations

Initial value problems:

Euler's method: y(x,.r ) = y(x) + lty' (x,)

Second order Taylor series method:
g2

!(x,*, ) = .y(x, ) + hy' (x,) + 
V; l' @,)

Improved Euler's method (Mid-point method):

!i*r=!,*kz
where k=hf(x,,Y,)

k, -- hf (x, *1,t, *l>

Heun's method:

'-h *1k"!i*r=f,* q ' 4 -

where h=hf(x,,Y,)

kz = hf (x, *?r',Y, *?n'l
55

Modified Euler's method:

'-h *Lk.!i*t=1,*t , 
2

where lq = hf (x,,Yt)

kz = hf (x, + h,Y, + lcr)

Classic 4tr order Runge-Kutta method:
I

!i*r = Y, + 
U(h 

+2k, + 2lq + ko\

where lq = hf (x,,Yt)

kz = hf (x, *f;,r, *ll
kz = hf (x, *X.,r,.+,

h = hf (x, + h,Y, + kt)

Boundary value problems:

Finite difference method:
rr - vi_t

t, _ ti+l )
Jt 

2h

,, * ln -2/=, * l,-t
2z
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