2.3 Answers
A-Level Pure Mathematics: Year 2
Differential Equationsl|
2.3.1 Solution to Example

dy _ 1
dx  y4
Invert both sides
e

dy

Integrate both sides with respecito

[ gy = [ y*ay

dy
X = y5 + 5¢C
y° = 5x — 5C
y5 =5+ A
y = (5 + A)% is the general solution

Given thaty = 3 whenx =49,
3= 5x49+A
L A=-2

Thus;

1
5

y = (5% -2) is particular solution

[ 6 marks]



2.3.2 Solutionsto Exercise

Answer 1
dy 1
dx oy
Invert both sides
dx
dy

Integrate both sides with respectyto

dx
jd—ydy= [ydy

y = V2x + A s the general solution
Given thaty =3 whenx =4,
y = vV 2x + 1 is the particular solution
[ 5marks]
Answer 2
d
==
Invert both sides
dx 1
dy oy
Integrate both sides with respectyto
f3—§ dy = '|. % dy
x = In|y| + ¢
ly| = €°°
ly| = e “e*

ly] = Be forBe R, B> 0

y=Ae" forAeR
[ 5marks]



Answer 3

% =y+2
Invert both sides
dx 1

dy  y+2

Integrate both sides with respectyto

d 1
J‘d—idyzj‘ V2 dy

x=Inly+2|+c
ly + 2] = &€
=g °¢
= Be* forBe R,B>0
y+ 2 = A€ for Ae R
y= A -2
[ 5marks]
Answer 4
L= ooy
Invert both sides
dax 1
dy  cosfy

Integrate both sides with respectyto
dx 2
j d_y dy = f sec”y dy
X = tany + C

X —C = tany

y = arctan(x + A) is the general solution

Given thaty = % whenx = 7
tan(i) =7+ A
4

A=-6

y = arctan(x — 6) is the particular solution
[ 7marks]



Answer 5

(i)
d _ 1
dx 2y -8
Invert both sides
dx
— =2y- 8
dy Y

Integrate both sides with respectyto

d—ydy=12y—8dy

X = y2 — 8y + ¢ isthe general solution
Given thaty =5 whenx =4,

4=5_8x5+c¢

~ ¢ =19
X = y2 — 8y + 19 s the particular solution
[ 4 marks]
(i)
X = y2— 8y + 19
X = (y-4)° 16+ 19
X-3=(y-4y
y=4+Vx-3
[ 3marks]

Note that y = 4 — v/ x — 3 cannot be a particular solution



Answer 6

1 A B
(a) = +
[(4-X)(2-Xx)] 4 - X 2 — X
Multiply through by the red bracket
1[..... ] _ Al.. .. ] N B[.... ]
[(4 - X)(2—-X)] 4 - X 2 —X
1=A(2-Xx)+B(4-x)
Letx=2:1=28:>B=%
1
Letx=4:1:—2A:>A:—7
. 1 _ 1 N 1
T (4-x)(2=-%x)  2(4-x) 2(2 - x)
[ 2marks]
dx
b — = k(4 - 2 —
(b) at ( X)( X)
dt 1
dx Kk (4-x)(2-Xx)
dt 1
'&@X_Ikm—xxz—x)w
1 1 1
t=— |-
Jat = 5] G- T zox) &

1 1
zth_jel)4_xdx—jel)2_xdx
2kt + ¢ = In|4 - x| — In|2 - x|

4 — X
2kt = | |
+C n >
As 0 < x < 2the modulus signs are not needed.
2kt+c _ 4 -—X 2kt c  4-X ok 44— X
e ——Z_X::»e e—z_X:>Ae = 5

Given that whent = 0, x = 0, the constanf can be foundA = 2
2e2kt(2 -X) =4-X

4e2kt - 2xe2kt =4 - X

X — 2xe2kt =4 — 4e2kt

x(1-26) = 4-4eM
- 4 — 4 -

1 -2

[ 7marks]



(c) With A=2,k=0.1ank=1,

APt 4-x
2 - X
becomes,
002t _ 5
o2t _ 3
2

take the natural log of both sides,

0.2t = In(%)
(= sin( 2)

2.03seconds

[ 2marks]
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