Further Maths _ o _ 3

N-Level Starter . Topic: Methods in Differential Equations (1)

i Netivit % 17 e Chanter Reference: Core Pure 2, Chapter 7 minlﬂes
¥

1. Find the general solution of the differential equation

dy
sinxd—— Yy cosx = sin 2x sinx,
X

giving your answer in the form y = f(x). (8)
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Solutions

1.
sinxd—y— cosx = sin 2x sin x M1
dx Y
dy ycosx sin2xsinx
dx sinx  sinx
dy ycosx
—_— - — = sin 2x
dx sin x
: _cosx M1
Integrating factor = e/ “sinx = e~ Insinx
g g e e Al
Al
" sinx
( 1 )dy ycosx  sin2x
sinx/dx sin?x  sinx
d 1
—(,L)=sin2x><,— M1
dx \sinx sin x
d vy Al
E(sinx) = 2cosx
_L = chosxdx
Sin x
Al
y = 2sin’x + Ksinx
2
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M-Level Starter "%, Topic: Methods in Differential Enuations (2)

Activity ahs Chapter Reference: Core Pure 2, Chapter 7 minutes

2
1. Find the general solution of the differential equation % + Zk% + 4x = 0, where k is a real constant, in each

of the following cases,

a. k| >2 4)

b. |k| < 2 2)

c. k| =2 2)
K
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Solutions

la.
>m-—k+Vk?—4 Al

M1
x = e—kt (Ae\/kz‘“ + Be—\/kz—4t) Al
1b.

x = ekt (Aei‘/4_k2 t 4 pe—iVa-k? t)

M1
x=e‘kt(A'cos\/él—kzt+B'sin\/4—k2t) Al
1c.
x=e (4" + B"t) M1

Al

2
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N-Level Starter u% Topic: Methods in Differential Equations (3)
. 7 Chanter Reference: Core Pure 2, Chapter 7 i
Activity P minutes
1a. Find the value of A for which A¢2e3t is the particular integral of the differential equation
%—6%+9y=6e3t, t>0
®)
1b. Hence find the general solution of this differential equation. 3)

%
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Solutions

la.
y = At2e3t
M1A1
_ 2Ate3t + 3At2%e3t
dt
Al
d*y _ 3t 3t 3t 2,3t
q02 - 2Me”" + 6Ate°" + 6Ate>" + 9At“e M1
Al
22e3t + 6Ate3t + 6Ate3t + 9At2e3t — 12Ate3t — 18At2e3t + 9At2e3t = 6e3t
A=3
1b.
m?2—6m+9=0
(m—-3)2=0
M1A1
C.F.y=(A+3t)e3t
Al
G.S.y = (4 + 3t)e3" + 3t2e3t
2
7,
Content created by Dami Oyelade for JethwaMaths MWT"\%




Further Maths : o : 8
N_Level Starter % Topic: hethods in Dif ferential Enuations (4)
o e Chapter Reference: Core Pure 2, Chanter 7 i
1. The differential equation
d®x  dx B
F_i_ 6E+9x— cos3t, t=0
describes the motion of a particle along the x- axis.
Find the general solution of this differential equation. (8)
%,
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Solutions

m?2+6m+9=0 m= -3 M1
CF.x=(A+Bt)e 3 Al
P.l.x = Pcos 3t + Q sin 3t Bl
x = —3P cos 3t + 3Q sin 3t M1
X = —=9P cos 3t — 9Q sin 3t
(—9P cos 3t — 9Q sin 3t) + 6(—3P cos 3t + 3Q sin 3t) + 9(P cos 3t + Q sin 3t) = cos 3t M1
—9P +18Q + 9P = 1and —9Q — 18P +9Q = 0 M1
1
p=0 and Q= 18
Al
= (A + Bt) ‘3f+i in 3t
X = e TgSin Al
2
%
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A-Level Starter %;9

Topic: Methods in Differential Equations (5)

Activity W!cﬂk% Chanter Reference: Core Pure 2, Chapter 7 mmutes
1.
L PP
dez T 2dr v T e
Given that x = Oand% =2att =0,
Find x in terms of ¢. (8)
e
%
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Solutions

1.
m?+5m+6 m=-3,-2 M1
Al
C.F.x =Ae 3t + Be™?t
_ et dx ro-t dzx_k_t M1
x = ke :>dt— e :,>dt2—e
=ke ' +5(—ke )+ 6(ke7t) =2e7t
k=1 Al
Plx=et
x=Ae 3+ Be % +et M1
dx = —3Ae 3t —2Be % —et M1
dt
0=A+B+1 M1
2=-3A-2B-1
A=-1,B=0
So,x =e 3t +et Al
2
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