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NEXT STEP

STEP 111, 2023, Q8 MS

2. i)
y=xe*
o
ﬁ =g X —xe ™ =(1-x)e™"
d*y i -
i Tl —xle*=(x-2)e"
Id—z:"’.+ Eg-}- =(x—-2)e " +2(1-x)e"+ xe " =0
dx? “dx Y
M1 Al
o
x=10, y=xe ¥ =0, d—i=(1—x}e'x=l
B1*
Forx<1,{(1=-x)=0,e*>=0, s0 %=(l—x}e'xéﬂ E1 (4)
(it} From (i),
galx) = xe™*
Bl
Consider

¥ = g2(x) = (a + bx)e®

for x =1 B1
, diy dy "
Then gz mustbe asolutionof 5 -2-—4y=0, g(1) = g5(1), and g'y (1) =g"5(1)

i)
ﬁ =he* + (a+ bx)e* = l:[I'I + b))+ bxjex

dz
T3 = be* + ((a+b) + bx)e* = ((a +2b) + bx)e*

d? o
J—J;—Zd—y+y= ((u +2h) +b:l:}e'x— 2([a+ b) +b:r)ex+ (a+bx)e*=0
¥ x
as required.

gi() =g2(1)=e' =(a+b)e
gh(l)=gL(1)=0=(a+2b)e
M1 Al
So a = —2b and thus b = —¢ 2
Hence, g(x) = (272 — e *x)e* = (2 — x)e* 2 Alft (5)

(ili) ¥ = g,(x) isareflection of ¥y = g,(x) in x =1, B1 which can be justified by substituting for
xusing ' =2—x in ¥ =gu(x), xe " = (2 —x)e* ¢ as expected. E1 (2)

i = k(c - L Y ke -
(iv) If ¥ =kic x],thendx— k'(c = x), and dxz—k(i. x) Ml
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NEXT STEP

2
So H—p%-i— gy=k'"([c —x)+pk'(c —x)+ gk(c —x) =0 Alprovidedthat r=c—x=3

dx2

ie.c—s=x=c—r B1(3)

v} If hix) = e ¥sinx, then h'(x) = —e Fsinx + ¢ cosx,
o I T o
so h' (E) = —e_zsin%+ e L‘CISE =-3 g 4 +“+ie_I =0 as required. B1*®

{a) Using (iv), the solution for irr =x= %r{ must be y = g—le-x) sinfec —x) M1 where
3 1 \ 1 x—tm
—:rrﬂ[c—x]ﬂ::t.MlThatls r:=5?r.5uy=e 2 eosxy Al

X

i
{b) Similarly, the solution far %iﬁ.’ <x= 4311' mustbe ¥ =" """ cos(c — x) where

%r: = (c—x) Ein' . Thatisc =§rr. Bl Soy = &*™ ¥sinx B1(6)
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