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Question 1  (***4)

dx? X

2 2
2y VLD 16,2 =(ﬂj vy #0,
d dx

Find the general solution of the above differential equation by using the transformation
equation t = \/; .

Give the answer in the form y = f(x).

y= (Aezx+ Bxe )2
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Question 2 (***4)

The differential equation

2
LAY L ey
dx dx
. . g 3 dy 1
is to be solved subject to the boundary conditions y = > i = 5 at x=1.
X

. d ) . i
a) Show that the substitution v = d_y , transforms the above differential equation
X

nto

dv 2y
AR
dx  x

3.

b) Hence find the solution of the original differential equation, giving the answer
in the form y = f(x).

,,,,,
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Question 3 (*¥**4)

The curve C has equation y = f(x) and satisfies the differential equation

2
xzd—g— xﬂ—Zy(sz —1)=3x36x, x#0
dx dx
. ; o 3 dy 1
is to be solved subject to the boundary conditions y = ' = > at x=1.
X

a) Show that the substitution y = xv, where v is a function of x transforms the
above differential equation into

2
d—:—4v:3ex.
dx

It is further given that C meets the x axis at x =In2 and has a finite value for y as x
gets infinitely negatively large.

b) Express the equation of C in the form y= f(x).
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Question 4  (¥*%4)

Given that if x=¢' and y=f(x), show clearly that ...

a) ... xﬂzﬂ.
dx dt

ax® o dr® dt

The following differential equation is to be solved

2
xzd—§—3xﬂ+4y =2Inx
dx dx
subject to the boundary conditions y = 1 ,ﬂ = g at x=1.
2 dx 2

¢) Use the substitution x=¢’ to solve the above differential equation.

y =%+%(2x2+1)lnx
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Question 5 (¥*%¥)

The differential equation

2
(x3 +1)d_;’_3x2ﬂ: 2—4x3,
dx dx

is to be solved subject to the boundary conditions y =0, d_y =4 at x=0.
X

. d . . .
Use the substitution u = d—y— 2x, where u is a function of x, to show that the solution
X

of the above differential equation is

y=x4+x2+4x.

, |proof
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Question 6  (¥*%¥)

2

dx

xd—§+(6x+2)ﬂ+9xy =27x-6y.
dx

Use the substitution u# = xy , where u is a function of x, to find a general solution of

the above differential equation.

y=Ae3y g2
X X
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Question 7  (¥**¥)

By using the substitution z = d_y , or otherwise, solve the differential equation
X

2
(x2+1)d—§+2xﬂz6x2+2,
dx dx
. » dy
subject to the conditions x=0, y=2, —=1

X

y:x2+2+arctanx
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Question 8  (¥**¥)

2—2;)—(1—6ex)%+10ye2x =5e2xsin(2ex).
x

a) By using the substitution x =Inz or otherwise, show that the above differential
equation can be transformed to

2
d—2y+6dy

i dr

+10y =5sin2z.

b) Hence find a general solution for the original differential equation.

1.

6

y=e 3¢ [Acos(ex)+Bsin(ex)}+lsin(2ex) —%cos(2ex)
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Question 9 (¥**¥)

Use the substitution w = ? to solve the following differential equation
X

d*y . d
2 Y ' = 2
(1—X )?4'25—(1—)6) s

x|<1

subject to the boundary conditions y =—4.5 and ? =—lat x=0.
X

Give the answer in the form y=a (x—3)2 +fIn(x+1), where & and S are constants

to be found.

I:I’ y= 4()(' 3) 41n(x+1)
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Question 10 (¥*%%)

d’y . d
—y—2—ytanx—ysec4x=0.

dx> dx
The above differential equation is to be solved by a substitution.

a) If r=tanx show that ...

—sec” x
dx dt

: dy _dy 2

7 d*y d? d
. ... —gz—gsec4x+2—ysec2xtanx
dx dt dt

b) Use the results obtained in part (a) to find a general solution of the differential

equation in the form y= f(x).

y= Aetanx+Be—tanx
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Question 11 (¥*%%)

Show clearly that the substitution z =sin x, transforms the differential equation

d? .
—gcosx+—ysmx—2ycos3x =2cos’ X,
dx dx

into the differential equation

2
%—2)):2(1—22)

proof
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Question 12 (**¥**4)

Use the substitution z = \/; , where y = f(x), to solve the differential equation

dx> y

2 2
QJ(?) 5D
X

—+2y=0,
dx Y

subject to the boundary conditions y =4 ,? =44 at x=0.
X

Give the answer in the form y = f(x).

y=9e%"—6e +eH
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Question 13 (**¥**4)

s 1
2x%+(1—3x2j%+y=0.
X X

The above differential equation is to be solved by a substitution.

1
a) Given that y = f(x) and 7 =x2 , show clearly that ...

dy _1dy
“dx 2tdt’

sood’y_ 1 d’y 1y
A’ A2 dr? AP dt

b) Hence show further that the differential equation

2 1
2x—‘:1 §+(1—3x2j%+y=0,
X X

can be transformed to the differential equation

d’y dy
Y 39 4 9y-0.
a? i

¢) Find a general solution of the original differential equation, giving the answer
in the form y = f(x).

— Ae\/;+ Bez‘/;

¥

oy t-x ® (& - x4

Created by T. Madas



Created by T. Madas

Question 14 (**¥**4)

Show clearly that the substitution z = y2 , where y = f(x), transforms the differential
equation

] —+2y=0,
dx? y

2 2

d y+1(dyj _de
dx dx

into the differential equation

d*z _dz
S 54 47=0
dx*  dx

proof
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Question 15 (*¥**4)

1
Given that if x=r2 , where y = f (x), show clearly that

1
) ﬂzthQ

a )
dx dt

2 2
b L,
dx dt* dt

The following differential equation is to be solved

2

xd—g—(8x2 +1)ﬂ+12x3y =127,
dx dx

10 d’y
subject to the boundary conditions y = 3 7 =10 at x=0.

1
¢) Show further that the substitution x=¢2, where y= f(x), transforms the
above differential equation into the differential equation
d*y . d
: +3y

£ g
dr? dt

=3t.

d) Show that a solution of the original differential equation is
2 2

y=e¥ te" +x2+4.

proof
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Question 16  (****4)

The curve with equation y = f(x) satisfies

2
xzd—g+5xﬂ+13y=0, x>0.
dx dx

By using the substitution x =¢’, or otherwise, determine an equation for y= f (x).

given further that y =1 and ? =—2at x=1.
X

cos(3lnx
RCERETEY
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Question 17  (*¥***4)

d*y _d
—g—2—ycotx+ 2ycose02x =2c08 X —2¢08° X.
dx dx

Use the substitution y=zsinx , where z is ‘a function of x, to solve the above

. . . . . d V4
differential equation subject to the boundary conditions y =1, d_y =0 at x= =
x
Give the answer in the form
y =asin® x+b(1—sin x)sin 2x,

where a and b are constants to be found.

W=
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Question 18  (****4)

The function y = f (x) satisfies the following relationship.

2 2
4xﬂ+4x(ﬂj 2% 2.
dx® dx dx

It is further given that x = t> and y=Inv.

Show that

proof
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Question 19  (*¥¥*4)

[STE

Use the substitution x=z2 , where y= f(x), to find a general solution of the above

differential equation.
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Question 20  (Gk¥¥EF)

Find the solution of following differential equation

d\[diy] _d’y
dx ) | dx? ad’

subject to the boundary conditions.
) ha) 0. WA

Given the answer in the form y= f(x).
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Question 21 (Gk¥EF)

Use a suitable substitution to solve the differential equation

2
xzd—§—6y=2—21nx—6(lnx)2,
dx

[ 4

subject to the boundary conditions y(1)=1, X
L

(1)=3

Give a simplified answer in the form y = f (x).

[ [y =+ +(Inx)’
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Question 22  (Gk¥¥EF)
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The function with equation y= f (x) satisfies the differential equation

dzy 1

y= 3x2+2x '

X

2
B oym3, y(0)=1, ?(O):Zln&

dy

Solve the above differential equation by using the substitution p = o to show that
X
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Question 23 (k)
d?y dy\’ . dy

4x—+4x|— | +2—=1.
dx® dx dx

By using the substitution t =+/x , or otherwise, show that the general solution of the

above differential equation is

y=A - Jx + ln[l+BeZ‘/;},

where A and B are arbitrary constants.
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