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7)) u =%+g(r)}'

Thus
du d?y
dx dx?

dy ,
+ g{ﬂaﬂr (x)y
s 24 f(u = h(x)

d? d d
T+ 9+ gy + £ (o + 9GIy) = h@

dx?

thatis

d? d
T+ @+ ) T+ (660 + Fg()y = h(w)
as required.
G
4
9@+ ) =142

andso fl(x) = 1+$—g{x]

g'(x) + flxlglx) = §+ %

s0
g'(x) + (1 +E - g(r}) gix) = z +i2
X X X
as requested.
If glx) =kx", g'lx)=Fknx"?!
kx4 (1 +i - k:l:“}.‘-:x“ = E +£z
x ¥ X
— kTR k™ b k(n 4+ 4 -2 -2 =0
Considering the x2™*2 term,
aither it is eliminated by the x™*2 term, in which case, Zn+ 2 =n+2 and -k 4+ k=10
whichwould imply n =0 and k=0 ork=1

k=0 isnotpossible (—2x —2=0); n=0,k =1 would give 4x — 2x — 2 = 0 50 not possible
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Or it is eliminated by the x™*! term, in which case, 2n 4+ 2 = n 4+ 1 which implies n = —1 and
thus —k® + kin + 4) — 2 = 0 and considering the other two terms k —2 =0

k=2 and n = —1 satisfy —k® + k(n+4) — 2 = 0 so these are possible values.
So g(x)=Zandas f(x) =1+2—g(x), f(x) =142 h(x) =dx+12
du - . du 2 -

Z+ fu=h(x) isthus T+ (1+2)u=dax+12

The integrating factor is

E]‘[“‘%)d—"f - Erx+21n_1f_ 2.

Thus
20U 2 2 3 2
x EIE+ (% + 2x)e*u = (dx + 12)x%e™ = (dx? + 12x°)e”
Integrating with respect to x

xiefy = J(4x3 +12xP)e* dr = dx%e" +¢

dy

As u=%+g(x}y , and gl[x}=f—t, when x=1,y=5, E=—3,weha\re u=-3+2x5

Thatis u =7 ,s0 7e = 4e + ¢, which means ¢ = 3¢

-x

So u.=4:»:+3n3e—2
X

e—I

2

dy 2 4 3
dx+xy_ X + 3¢

This has integrating factor

2
e-rxdx —- ezlnz = yZ

S0
dy

=4 2xy=dx* +3ee”"
x

Integrating with respect to x

xiy = J dx? +3ee ™ dx= 2t - 3ee™¥ 4+ ¢

when x=1,y=5 s0 5=1-3+4¢ whichmeans ¢"'=7

Therefore,
JE—:ri

=523 _
y=x +x2 2

==l NextStepMaths.com

To view mark schemes, fully worked solutions and
examiner’'s comments, and for more details about

tutoring and other services offered, go to
NextStepMaths.com



https://nextstepmaths.com/

