3.3 Answers
A-Level Pure Mathematics: Year 2
Differential Equations|
3.3.1 Solution to Example

dy_ﬁ

dx X
Separate the variables
1 dy 1

¥ odx X
Integrate both sides with respecito

J‘_Zdydx:j%dx

-y - = In|x| +¢
3 1
Y= In|x| + ¢
3 1
Y= Thlx - ¢
1 : :
y “InTx] is the general solution
Given thaty =4 whenx=1
4o 1
A-1Inl
~ A=025
Thus;
1 . . .
y 0.25 — Inlx| is the particular solution

[ 6 marks]



3.3.2 Solutionsto Exercise

is the general solution

is the particular solution

Answer 1
dy
-2 _- 6
dx xy2
Separate the variables
1 dy
— 2 -6
y2  dx X
Integrate both sides with respecito
—2dy
J. y O dx = 6'[ X dx
—y_1 =3¢ +¢
g L
Y= 3+
B 1
Y= 3¢
B 1
Y= A3
Given thaty = 0.2 whenx=1
1
02 =
A-3
o A=8
Thus;
3 1
Y= 8 3%

[ 6 marks]



Separate the variables

d 1

Py Y L
cos™x — 7
),2&_ 1
dx  cos?x

Integrate both sides with respectxo

Jf%dx = _[seczxdx

fyzdy:fseczxdx
v

— =tanx +¢
3

y3 = 3tanx + 3c
1
y = (3tanx + A)2 is the general solution

Given thaty = 2 whenx = %

2 (s3]

A=

1
3

A)

Thus vy = (3tanx + 5)§ is the particular solution
[ 6 marks]

Answer 3
fydyzsfxzdx
3
y2= 253 + k
Buty = 3 when x = 2, L k=-7

I
N
><00
!
\‘

Y

[ 4 marks]



Answer 4

dy X
o =¢ ¢
1 dy _ &
& dx
_y dy
yHy _ X
e’ =€
feydy—fexdx
—eV=¢€"+c

Buty = Owhenx =0, .. c=-2

ed+e =2

[ 4 marks]
Answer 5
(1) Acceleration
[ 1 mark ]
(ii) 10 ms?
[ 1mark ]
(iii) 50 mst
[ 1 mark ]
. dv
— =02 —_
(iv) 5 = 02(50-v)
L o2
50 - v dt
[ 2marks]
(v)

[ av - [o2a
50 -v

~In|50 - v| = 02t + ¢
In|50 — v| = —0.2t + k

As the terminal velocity is 50 mdrom part (iii), v is always

less than 50 and so the modulus signs can be dropped
50 — v = Ag >2!
v = 50 — Ae 22!
Butv =0 whent =0, .. A=50
v = 50 - 506 %%

v=50(1-¢e02%)
[ 5marks]



Answer 6

(i) 1 !
V(1+v) v 1+v
[ 2marks]
.. dv
I — = —(v+V
(i) S ( )
1,
vV + vé dt
j;dv: —Jldt
v(l+v)
1 Ldv = —fldt
% 1+v
In|v|—|n|1+v| = —t+cC
Vv
1+v
As we're toldv > 0the modulus signs can be dropped
V. _ gtHe
1+v
_ et
= Ae'!
1
Butv = 1whent =0, .. A= >
2V —t
¥ _ g
1+v
[ 6 marks]
(iii)
2v=g6'+vel
2v - vel=g!
Multiply through bye'
2vel —v =1
v(2e-1)=1
1
V= —-—"7-
2et -1
[ 2marks]
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