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MAS /118 Differential Equations
Marking scheme

Problem 1 (similar to coursework)
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Problem 2 (similar to coursework)

Alx) = _/(1ii_1ix> do = —z+In |1+ 2|
u() = e =e"/(1+x)
u(@)y(z) = / w(@)(1+ z)e do
= /dm:az+c
y(z) = (1+a)e ™ (z+0)

1=y(0)=(1+010+C)=C
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y/(0) = ~0y(0) +1=1
(14+2)%* — 0as x — oo [2P] thus y(z) — 0 .
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Problem 3 (similar to coursework)
a)
X2 4304+ 1=0 =\ = _1/2 2B = 1
y=CWe /2 0B
b)
gy = A(@)e"? + B(z)e™
Ax) = / ejf/eTj_/fd:c B(z) = / ieTxl//zzd:U
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yp = —2e " —xe "
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1=y(0) =CW+c®[P] —2=y/(0)= —CcW/2-c® —1[1P]
cW—o, 0B =1




Problem 4 (similar to coursework)

A= ( L4 ) = 0=det(A-\) = N H4A+3 = (A1) (A+3)

AA) — 1 ’ AB) — _3
(2 4 )un—o = w2

<_42 _42>M(B)=0 = H(B)Z(_ll)

b)
g(x)—c“”( 21)exp<—x>+c<3>( 1)exp<—3x>
c)
1 = 2¢W 4 0®
0 = —CcW _ B
= —CW 200 1
cA =1 0B =_
yi1(t) = 2exp(—z) — exp(—3x)
ya(t) = —exp(—x) + exp(—3x)
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51 (0) = 31 (0) +43(0) = 1
N————
y5(0) = —=241(0) = 5y2(0) = 2
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