4.6 Answersto4.5 Exercise
Further A-Level Pure Mathematics, Core 2
Differential Equations||

Answer 1
. d?y dy
— —-3— -28y =0
(1) dx2 dx et
m? — 3m - 28 = O the auxiliary equation
(m+4)(m-7)=20
Eitherm = -4 orm= 7
y = Ae ¥ 4+ Be™ for any arbitrary real constaisandB
[ 3marks]
. d2y dy
16— +8—+y =0
(i) dx? ax Y
16n? + 8m+ 1 = 0 the auxiliary equation
(4m+1)(4m+1) =0
mo L
4
1y
y=(A+Bx)e 4
for any arbitrary real constamsandB
[ 3marks]
Answer 2
d%y dy
— +8—+25% =0
dx? dx el
m? + 8m + 25 = 0 the auxiliary equation
m = -8++V64-4x1x25
- 2
=—-4+3
y = & X(Acos(3x) + Bsin(3x)

for any arbitrary real constamdsandB
[ 3marks]



Answer 3
(i) Y +4y + 5 =0
m2+4m+5:0

—4++16-4%x1x%x5
2

m =

y = & X(Acos(x) + Bsin(x))

for any arbitrary real constamdsandB
[ 3marks]

(i)  Asy(0 =0,

0= eO(Acos(O) + Bsin(0))
0=A
.y = € XBsnX)
W pecos -y
= (X) — 2Be “"sn(x)
dx
Asy (0) = 2,
2 = Beocos(O) — ZBeosin(O)

2=8B
The particular solution is thus,
y = 26 2sin(x)
[ 5marks]



Answer 4
(i) 15y -7y -2y =0
15nf — 7m — 2y = 0 the auxiliary equation
(bm+ 1)(3m-2) =0

Either m = —i orm = 3
5 3

1 2
y = Ae 5% 1 Be3* for any arbitrary real constarisandB

[ 3marks]
(ii) 4y” + 20y + 25y = 0
4nf + 20m + 25 = 0 the auxiliary equation
(2m+5)(2m+5) =0
5
m=——
2
_5x
y=(A+Bx)e ?
for any arbitrary real constamdsandB
[ 3marks]

(iii ) Y +V3y +3y=0

m’ ++v3m+3 =0 the auxiliary equation
-vV3 +£v3-4x1x3
m =
2
— —Eiii
2 2

_iJ3
y==¢€ 2X(Acos(%) + Bsin(%))

for any arbitrary real constamsandB
[ 3marks]



Answer 5

d%y dy
— Y 2 L1oy=0
dx2 dx + 1

m2—2m+ 10

0 the auxiliary equation

2+V4-4x1x10
2

m =

1+ 3

y = €(Acos(3x) + Bsin(3x))

for any arbitrary real constamdsandB
Asy = 0 whenx = 0,

0 = e°(Acos(0) + Bsin(0))
0=A
y = € (Bsin(3x))
As ay 3whenx = 0,
dx

dy :

- = 3B e cos(3x) + Be“sin(3x)
3 = 38€e’cos(0) + 2€°sin(0)
3=23B
B=1

The particular solution is thus,
y = €sin(3x)
[ 8 marks]
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