Edexcel Further Maths First order DEs o

Section 2: Integrating factors

Section test

1. Which of the following differential equations is not linear?

@) d—yzl—xy (b) ———y_x+1
dx

(c) xd—y+y=x—x2y (d) —+xy2:eX
dx dx

2. Which of the following differential equations is an exact differential equation?

(@) e 2L —xe¥y=x (b) e’*2y+2xe’xzy:x
x dx
e dy
(c) e L -2xe ¥y =x (d) e —=+e“y=x
dx dx

3. The general solution of the differential equation

sin xd—y+ ycosx =1
dx

IS given by
X+C X+C
@ y=—— (b) y=—o
sinx COS X
(©) y=——+c () y=——+c
sinx COS X

Questions 4 and 5 are about the differential equation xg—y =2y +Xx°.
X

4. The integrating factor for the differential equation is:
1
(a) x? (b) —
X
(c) -2x (d) e

5. The general solution of the differential equation is:
(@) y=xIn|x|+c (b) y=x*In|AX

(c) y:xz(%x2+c) d) y==%x'+c

Questions 6 and 7 are about the differential equation xj—y +(X+1y=x
X
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6. The integrating factor for the differential equation is:

() e™ " (b) xe*
() x+e” (d) xInx

7. The general solution of the differential equation is:

(a) y=Ae” (b) y:1—§+c

(c) y=e"+c (d) y=1—1+3e‘X
X X

8. The general solution of the differential equation
dy

X—+3y = x?
dx
IS given by:
@ y=g+e (b) y=x* +cx
x> C X2 ¢
C) y=—+— d y=—+—
© y="g+ @ y="4

9. The particular solution of the differential equation

dy
—+2y=X
dx Y
for whichy =0 whenx=0

is given by
@ y=1-e ) y=xe™

e 4+2x-1 1—e
C = d =
© vy 1 (d) y 5

10. The particular solution of the differential equation
(x2+1)3—y+ Xy = X(x2+1)
X

in the case where x =0 wheny =0
is given by:

2 2 2)
a) v=21(x24+1)%2 -1 b :X(L
@ y=3(+D)"" -3 (b) y 20 +D)

(€ y=3i(x2+)-i(x2+1)™ (d) y=1(x2+1)+1(x2+1)*
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Solutions to section test

ol
1. d—g + xgz =¢" s not Linear, sinee it has a term tn LR,
X
—X=2 d(ﬁ —X=2 7 2 ’ 7 7 2 2
2. ¢ ' 2xe " Y = x s an exact differential equation, sinee the derivative of
X
e s 24, and so the differential equation can be written as
d [ _
—(c “ g) =X,
ax

2, This is an exact differential equation,
. dy

SLVLX—+5GOSX =1

dx

d .

— sinx)=1

—gsins)

gsiw/(=x+c

_x+e
stn x
olg 5
4, x—L=24y+x
dx g
Dlg 5
A—— =22 =X
dx g
D(g 2
— —— =X
dx /rg

2 —5d -2l " —
Integrating factor = o S

%:mlxlmzmm
X
>

Y = x*n|Ax| S
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dy

6, X—+(x+1 =X
o ( )Y

(1),

dx X
Z+(ev2]
~ 1+ | y=1
dx X g

.[(1*%)91/" X x X lnx X

Integrating factor =¢ =t =e'e"" = xe

7 Multiplying through by the integrating factor from Question &:

X D{g + /<( + ) X
Xt = +e (x+1)y=xe
dx g

i(xge‘) = xe”

xue” = xe” —Ie‘dx - .
g Using integration by parts
Aye = xet —e+e S—

[Se—

j%d/‘ _ ,3lmx 2

Integrating factor =¢ e =4

- 4y . .
X —+3X =X
odx g
d . .
—\XYy)=x

(<)

dy _
ﬁ, K'F:Zg—/(

a
Integrating factor = eI =g
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Mdgﬂze Y= xe*"
X
LY 2x
;(56 ):Xﬁ
Y& =g — | e ax
geQ/(:%KeQX 162/(_'_0
— X
Yy=sx—5+et
Wwhenx =0,y =0 =0=—3+c =c=3%
Yy=ix—3+3e
e +2x-1
.4,

10, ( 2+1)0[_3+ = x(x2+1)
(X ot Xy = x(x

TN

dx X +1

X
e 1
ntegrating factor = eI A 2 BT 2 g

[z, %Y X _ [
X +15+[—m]y—x X +1

%(g\/x2+1) N
g [X2+1 =§(K2 )3/:2

Y= +1)+ =
N+

Wlflf:vu/r=o,g=o —0=%i+c —=c=-1%

y=:(+1)=5(F+2)""
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