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Further Pure Maths 2 Solution Bank @ Pearson

Exercise 6B

dzy

dy
+6—+5y=10 (1
o @

Substituting into (1) gives:
54=10

A=2

So the particular integral is 5
m*+6m+5=0
(m+1)(m+5):0
m=-1orm=-5

So the complementary function is:
y=Ae +Be™"

And the general solution is:
y=Ae " +Be>" +2

d’y _dy
b —2 82 +12y=36x (1
PRI y @
Let y=Ax+u
2
Yy 4y,
dx dx

Substituting into (1) gives:
0—-84+12(Ax+u)=36x
—8A+12Ax+12u =36x

Comparing coefficients:
For x:
124 =36
A=3
For the constant terms:
—81+12u=0

2
ﬂ—3ﬁ
H=2
So the particular integral is 3x + 2
m* —8m+12=0
(m—2)(m—6) =0
m=2orm=6
So the complementary function is:
y=Ae’ + Be®
And the general solution is:
y=Ae™ + Be® +3x+2
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2
d f+%—12y=12e“ 1)

Let y=1e™
Y pae>

d’y
dx2
Substituting into (1) gives:

42e> +22e™ —122e> =12¢*
—61e™ =12e**

A=-2

So the particular integral is —2¢**
m* +m-12=0

(m+4)(m—3) =0
m=—4orm=3

So the complementary function is:
y=Ae™ + Be™

And the general solution is:
y=Ae™ + Be* —2e™

=44e*

d’y dy
Y 2P 1sy=50
dx dx Y M

Substituting into (1) gives:
-154=5
1

A=—=
3

So the particular integral is —%

m*+2m—-15=0

(m—3)(m+5) =0
m=3orm=-5

So the complementary function is:
y=Ae™ +Be™

And the general solution is:

y=Ae* + Be™* —%
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dzy

=

dy
~ +16y=8x+12 (1
& y a

Let y=Ax+u
Y_,

dx
d’y
dx2
Substituting into (1) gives:
0—-8A+16(Ax+u)=8x+12
—8A+16Ax+16=8x+12
Comparing coefficients:

=0

For x:
164 =8
P
2
For the constant terms:
—8A+16u=12
—4+16u=12
u=1

So the particular integral is %x +1
m>—8m+16=0

(m—4)(m—4) =0

m=4

So the complementary function is:
y=(4+Bx)e"

And the general solution is:

y:(A+Bx)e4x+%x+l
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dzy

2

dy
+2—+y=25cos2x (1
R @

Let y=Asin2x+ ucos2x

d_y= 2Ac0s2x—2usin2x
dx

2
4y _ —4Asin2x—4pucos2x

=

Substituting into (1) gives:

Solution Bank

—4ﬂ,sin2x—4,uc052x+2(2/10052x—2ﬂsin2x)+/1sin2x+,ucos2x =25c0s2x

—4Asin2x—4ucos2x+4Acos2x—4usin2x+ Asin2x+ pcos2x =25cos2x

sin 2x(—34—4u)+cos 2x (44 —3u)=25c0s 2x

Comparing coefficients:
For cos 2x:
42 -3u=25
For sin 2x:
-3A-4u=0
3

=3,
=7y

42—3(—§ij:25
4

25225
4
A=4
Hu=-3
So the particular integral is 4sin2x —3cos 2x
m*+2m+1=0
(m+l)(m+l)=0
m=-1
So the complementary function is:
y=(A+Bx)e™
And the general solution is:
y=(A+Bx)e™ +4sin2x-3cos2x
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1

2

Y g1y =15e™ (1)

2

Let y =™
Y _3pen

2
jx); =92e™

Substituting into (1) gives:
94e’ +811e™ =15¢*
1

A==
6

So the particular integral is %e”

m’>+81=0

m* =-81

m =191

So the complementary function is:
y=Acos9x+ Bsin9x

And the general solution is:

. 1
y:Acos9x+Bs1n9x+ge3"
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h

Solution Bank

dzy

2

+4y=sinx (1)
Let y=Asinx+ ucosx

d—y=/lcosx—,usinx
dx

d2y

2

=—Asinx— {cosx

Substituting into (1) gives:

—Asinx— grcosx+4(Asinx+ g cosx)=sinx
—Asinx—pucosx+4Asinx+4pcosx =sinx
3Asinx+3ucosx =sinx

Comparing coefficients:
For cos x:
3u=0
1u=0
For sin x:
31=1
1

A==
3

So the particular integral is %sin X

m*+4=0

m’ =—4

m =221

So the complementary function is:
y=Acos2x+ Bsin2x

And the general solution is:

y= Acos2x+Bsin2x+§sinx
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L PP
1 o dx+5y—25x 7 1)
Let y=Ax"+ ux+v
%:2lx+y
¢y 5,
dx2

Substituting into (1) gives:
2/1—4(22,x+,u)+5(/1x2 +,ux+v) =25x> -7

2A—8Ax—du+5Ax" +5ux+5v =25x" -7
Comparing coefficients:
For x*:
54=25
A=5
For x:
—8A+5u=0
8
ﬂ—sﬂ
Hu=_
For the constant terms:
2A-4u+5v=-7
10-32+5v=-7
Sv=15
v=3
So the particular integral is 5x° +8x +3
m’ —4m+5=0

_ax(-4) -4(1)(5)

" 2(1)

444

)

=2+i
So the complementary function is:
y=¢"(A4cosx+ Bsinx)

And the general solution is:
y=¢"(A4cosx+Bsinx)+5x" +8x+3
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. dy _dy .
1j 2—25+26y=e a
Let y=A1e*
d—ylee"
dx
2
jx);leex

Substituting into (1) gives:
Ae* —2e" +264e" =¢”
254 =1

1

A=—
25

So the particular integral is %e"
m*=2m+26=0

_22(-2) ~4()(26)

) 2(1)

~2++4-100

)

=1+5i

So the complementary function is:
y=¢"(Acos5x+ Bsin5x)

And the general solution is:

m

. 1
y:ex(Acos5x+Bsm5x)+2—5e"
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&y by,
2 a o dx+4y—x 3x+2 (1)
Let y=Ax"+ ux+v
%:2lx+y
¢y 5,
dx2

Substituting into (1) gives:
2/1—5(2/1x+,u)+4(/1x2 +/1x+v) =x>—3x+2

2A—10Ax=5u+4Ax" +4ux+4v = x> —3x+2
Comparing coefficients:
For x*:
42 =1
il
4
For x:
—10A+4u=-3

For the constant terms:
2A-5u+4v =2

l+§+4v:2
2 8

V=—
32

: : 1,1 7

So the particular integral is —x" ——x+—

4 8 32

m*—5m+4=0

(m—l)(m—4) =0

m=lorm=4

So the complementary function is:
y = Ae* + Be*

And the general solution is:

y=Ae" + Be"™ +lx2 —lx+l
4 8 32
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d’y
de
m’—6m=0
m (m - 6) =0
m=0orm=6
So the complementary function is:
y = Ae" + Be™

= A+ Be™

dy 2
-6—=2x"—-x+1(1
X —x €))

Let y=Ax" + ux’ +vx

d—y:3/1x2 +2ux+v
dx

2

Y 6ax+2u

=

Substituting into (1) gives:
6Ax+2—6(3Ax" +2px+v)=2x" —x+1

6Ax+2u—18x> —12ux—6v =2x> —x +1
Comparing coefficients:

For x*:

-181=2

For the constant terms:
2u—6v=1
1

——6r=1
18
61/:—H
18
17

108

So the particular integral is —lx3 +ix2 —1—7x
9 36 108
And the general solution is:
y=A+ Be® —lx3 Jrlx2 —1—7x
9 36 108

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.

10



INTERNATIONAL A LEVEL

Further Pure Maths 2 Solution Bank

4

d2y

2

4 _oay 1)
dx
Let y=Ax" + ux’ +vx

d—y:3le +2ux+v
dx

2

'y 6Ax+2u

2:

Substituting into (1) gives:
6Ax+2u+ 4(3/1962 + 2,ux+v) =24x’

6Ax+2u+12Ax" +8ux +4v = 24x
Comparing coefficients:

For x*:
124 =24
A=2
For x:
64+8u=0
12+8u=0
3
H 2
For the constant terms:
2u+4v =0
-3+4v =0
3
==
4

So the particular integral is 2x’ —%xz + %x

m’ +4m=0
m (m + 4) =0
m=0orm=-4
So the complementary function is:
y=Ae’ +Be ™
= A+ Be™
And the general solution is:

y=A+Be™ +2x° —ix2 +3x
2 4
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2
jxf—z%w:ex 1)
Let y = Axe’
Y_ Axe” + Ae’
dx
d’y

? = Axe* + e’ + Ae”

= Axe* +21e"
Substituting into (1) gives:
Axe* +21e" -2 (ﬂxe)‘ + Ae* ) +Axe* =¢*
Axe® +2Ae* —2Axe” —2Ae* + Axe* =¢”
0=¢"

This is not possible therefore y = Axe” is not suitable

&y d )
KZ_ 2Ey+ y=e' (1)
Let y=Ax’e"

Y e +24xe"
d’y

e Ax*e" +2Axe" +2Axe* +2e”

= Ax’e" +4Axe" + 24"
Substituting into (1) gives:
Ax’e" +4Axe” +21e" -2 (ﬁ,xze" +2Axe* ) +Ax’e" =¢"
Ax’e" +4ixe” +21e" —2Ax’e" —4Axe" + Ax’e" =¢"
21" =¢"

1

A=
2

So the particular integral is %xze"

m*=2m+1=0

(m—l)(m—l) =0

m=1

So the complementary function is:
y=(A4+Bx)e’

And the general solution is:

y=(4+Bx)e’ +%xzex
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6 a dz);+4d—y+3t=kt+5 1)

dt dt

Let y=At+u

dy

=

dzy 3

e

Substituting into (1) gives:
AA+3(At+ p) =kt +5
AA+3A+3u=kt+5

Comparing coefficients:
For ¢

3=k
l:lk
3
For the constant terms:

42+3u=>5

4k

—+3u=35
3 H
154k

9

15-4k

So the particular integral is %kt +

m’+4m+3=0

(m+1)(m+3) =0
m=—-lorm=-3

So the complementary function is:
y=Ae™ +Be”

And the general solution is:

y=Ade™ +Be™ +%kt+ 15;4k

Ast— oo, e >0 and Be' >0

y=§kt+15_4k
When k=6
S
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Challenge

d’y
dx’
Let y = Axe™ + ue™

+y=5xe™ (1)

Y =2Axe™ + Ae” +2ue™
dx

dzy

e =4Axe™ +24e> + 24 +4ue™
X

Substituting into (1) gives:

4axe™ +4e” +due™ + Axe™ + pe’ = 5xe™
Comparing coefficients:

For x:

41+ A =5

A=1

For the constant terms:
42+4u+u=0
4+5u=0

__4
#7Ts

. . . 4
So the particular integral is xe** —ge“

m*+1=0

m =i

So the complementary function is:
y=Acosx+ Bsinx

And the general solution is:

. 4
y = Acos x+ Bsin x + xe** —gez"
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