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Question 1 (**+)

By using the substitution = x+ y find a general solution of the differential eqoati
dy
—— =X+ ,
dx Y

giving the answer in the forny = ().

y=Ae"- x 1

Question 2 (***)

X+2y, with y:-l at x=0.

dy _
dx o

By using the substitution = x+2y, show that the solution of the differential eqaati
IS given by

(2x+1).

N

W

proof
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Question 3 (***)

By using the substitutionzz, wherev = f (x) solve the differential equation
X
2
ﬂ:_y- _y x>0
dx x x

subject to the conditiory =1 at x=1.

Created by T. Madas



Created by T. Madas
Question 4 (***)

dy _(4x+y)(x+y) o

dx X2

a) Use the substitutioty = xv, wherev =-f (x) to show that the above
differential equation can be transformed to

x%\i:(v+2)2.

b) Hence find the general solution of the originafeténtial equation, giving the
answer in the formy = f ().

c) Use the boundary condition=-1 at x=1, to show that a specific solution of
the original differential equation is
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Question 5 (***)

Use the substitutioh= \N to solve the following differential equation.

y+J@ y>0, y(0)=4

Given the answer in the formp= f(x).

[ 1. ly=9¢- 6% 1

AN T SUBSTITUTION Grtd 006 G TARSERI THE 0. DE.
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Question 6 (***+)

By using the substitutioly = xz, wherez = f(x) , solve the differential equation

xyd—y=x2+ y2 x>0
dx

subject to the boundary condition=1 at x=1.

y=x(1+2Inx)

&
&=

Question 7 (***+)

By using the substitution = x+ y, or otherwise, solve the differential equation
iy X2 +2xy+ P,
dx

subject to the conditiory(0) = 0.
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Question 8  (***+)
By using the substitutiotly = xv, wherev = f (x) solve the differential equation

d_xXEY o
dx X2

subject to the conditioly =-1 at x=1.
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Question 9  (***+)
Use the substitutiony = xv, wherev:v( x), to solve the following differential

eguation

ﬂ:1+ yz

FVRERR y(e)=-e.

_ . 22X
[ 1ly=x -

G- NGy =D Ve 4B
X

dy )
= Vo :Lg’i

oy T one

= 2$:"+ 2; = = —TZ;\-:A‘M—MQ
:)2@;3%{]:\4\‘2 —\7%\:“)1—\
— oy o = L+ = -G =

= WL = oy = -72: V-1
= ngi = {-p2 - V= 1= f;

= ¥
= T SR - i
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Question 10 (***+)

l$’=1+2xy2, y>0.
y dx

y

o 1 ; : .
a) Show that the substitution=—; transforms the above differential equation
into the new differential equation

d—Z+22:-4x.
dx

b) Hence find the general solution of the originafetiéntial equation, giving the
answer in the formy® = f (x).
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Question 11 (***+)

dy_ xX+3y

, x>0, y>0.
dx Xy

Use the substitutioty = xv, wherev = f (x) and the boundary conditioym% at

x =1, to show that

1. oo

LSING: THE SuRsnvmod GuR) AG) = 2 vG) .

= blo) & 2 g

< E = Ih(2) = okl s vk
>
3 — (i) = b
=42, 98 e . N
= (an) = b2 = hgat) @:A‘,\
Syrad = Tk W = 1+ = Rt
8 A
—oad - T
L8 = -
& At
=25 o
=ad e
o N
= ad - e
& N .
bt 2y
SEPALKTING- ORLIARLES o3

Created by T. Madas



Created by T. Madas

Question 12 (****)

By using the substitutioty = xv, wherev = f (x) solve the differential equation

dy _%+y
dx xy2

subject to the conditiory =1 at x=1.

y® =x3(3In x+1)

Question 13 (****)
By using the substitutioly = xz, wherez = f(x) , solve the differential equation
ZXZQ

=2 + y2, x>0

subject to the conditioly =0 at x =1.
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Question 14 (****)

By using the substitutioty = xv, wherev = f (x) solve the differential equation
xﬂ- y= xcos—y , Xt 0
dx X

subject to the conditioly=p at x=4.

The final answer may not involve natural logarithms

Cdy )
bV
\\\\\\\\
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Question 15

(****)
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By using the substitutioty =—, or otherwise, solve the differential equation
z

W iy= v
dx

subject to the conditiory =2 at x :% :
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Question 16 (****)
Use a suitable substitution to solve the followthiferential equation.

dy, y+l=y+1, y>-1, y(0)=3.

dx

Given the answer in the formp= f(x).

O THE SBSTOTON, V= 9+ . Geruns, T WSO Ao Ty 07
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Question 17 (****)

By using the substitutiom = —, or otherwise, solve the differential equation
y

xd—y+ y:4x2y2
dx

subject to the conditioly =2 at x :% .

3x- 4x°
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Question 18 (****)

By using the SubStItutIOD:—z, or otherwise, solve the differential equation
y

$/+y:4)(y‘3
dx

subject to the boundary conditigrs 1 at x=0.

NG

Give the answer in the formg® = f ().
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Question 19  (****)

By using the substitutioz = y2 or otherwise, solve the differential equation

xy$/+2y2 = X
dx

subject to the boundary condition=0 at x=1.

Give the answer in the forng® = f ().
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Question 20  (****)

ﬂ/+§/:y4, x>0, y>0.
dx X
Use the substitution = y'3 and the boundary conditiopn=1 at x=1, to show that

3 5
3+ 28

proof
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Question 21 (****)

By using the substitutioh=— or otherwise, solve the differential equation
y

Xy =y3

dy 4
dx 1+x?

subject to the boundary conditign=1 at x=0.

Give the answer in the forng® = f ().

y? = !
(1+ x2) (1- 2arctarx)
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Question 22 (****)
By using the substitutioz = x+ y solve the differential equation

dy _ X+y

dx 4- 3(xy)’

subject to the boundary condition=1 at x=0.

2In|x+y- 2= 3 x 3y
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Question 23 (****)

By using the substitution :i4 , or otherwise, solve the differential equation
y
dy - 4
)

subject to the conditiory =1 at x=0.
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Question 24
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(****)

By using the substitutioly = xv, wherev = f(x), or otherwise, solve the differential

eguation

ﬂ/: 3x+ 2y
dx 3y-2x’

subject to the conditiory=3 at x=1.

Give the final answer in the forrf (x, y) =

=

3y2- 4xy 3= 17
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Question 25  (****)
By using the substitutioly = €7, or otherwise, solve the differential equation

dy

X_
dx

+ yln y=2xy,

subject to the conditioly = e? at x=1.

Question 26 (****)
By using the substitutioz = sin y, or otherwise, solve the differential equation

dy

—Jcosy- siny= % Inx,
dx

X

subject to the conditioly =0 at x=1.

siny=>2 Inx- X+ X
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Question 27

(****)
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a) By using the substitutioz = X + y2 solve the following differential equation

2xyd—y+ y2 =2x- 3%,
dx

subject to the conditioly =1 at x =1.

b) Verify the answer to pafa) by using the substitutiom = y2 to solve the same
differential equation and subject to the same daordi

[ ]y =x x2+%
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Question 28  (****+)

A curve C passes through the poift1) and satisfies the differential equation

ﬂ__y: i X>O, y>0’

subject to the conditioly =1 at x=1.

a) Find an equation o€ by using the substitutioa= y4.

b) Find an equation o€ by using the substitutiom=5.
y

Give the answer in the formg® = f ().
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Question 29  (****+)

By using the substitutioly = xv, wherev = f (x) solve the differential equation

Q_|Q_
X 1<
I
x | x
+I
< I<

subject to the conditioly =1 at x=1.
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Question 30  (****+)

By using the substitution = xy, wherey = f (x) , Solve the differential equation

dy _1- xyr X ¥

XY >0,
dx  x%- g

subject to the conditioly =0 at x =1.

2Xy - xzyzz 21In A

Question 31 (****+)

Use the substitutiorv=xy, where y= f(x), to find a general solution for the
differential equation

ﬂ:y- X); XlO
dx x+yx2’ '

ye¥ = Cx
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Question 32 (****+)

By using the substitution = xy, wherey = f (x) , Solve the differential equation

dy _ Xy’ +

—=-———=— x10, y>0,
dx x+y)<2+>?y2 Y

subject to the conditiory =1 at x :% :

2x2y%In y= 2xy+1

I
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Question 33 (****+)
dy _ r
o tan(x2 + 2y+,0) - % y(0) —%rp .

Solve the above differential equation to show that

y= % X+ p+ arcsir( @X) .

UG & SURSTTUTION
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Question 34  (****+)

Y, x+ y+3 (0)=0
dx x+y-1° '

Use the substitutioz = x+ y, to show that the solution of the above differainti
equation is

y- % 2In(*x y 2= 0.

proof
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Question 35  (****+)

dy 3x- w1
—Z=—"72 ~ y(1)=2.
dx x+ y+1 y()

a) Show that the transformation equations

transform the above differential equation to

dy _3X-Y
dX X+Y'

b) Use the substitutioly = XV, whereV = f(x) , to show that the solution of the

original differential equation is

(y- X)(y+ 3% 2)=7.

proof
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Question 36 (****+)

ﬂ=2x+5y+3 (1)
dx 4x+y-3'

a) Show that the transformation equations

X=X+1
y=Y-1

transform the above differential equation to

dy _2X+5Y
dX 4X+Y'

b) Use the substitutioly = XV, whereV = f(x), to show that the solution of the
original differential equation is

(y- 2x+ 3)2= 2(xt+ y).
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Question 37 (F***+)

ﬂ(x+ yz): y.

dx

a) Solve the above differential equation, subjeciytel at x=1, by considering

%, followed by a suitable substitution.
y

b) Verify the validity of the answer obtained in pgaj.
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Question 38 (****¥)
Use a suitable substitution to solve the followthiferential equation.

D=(x- yr2, y(0)=4.

Given the answer in the formp= f(x).

1 y:(x+1)e2xiix+3:i(x+:)§x- $x+ 3

e+ 3 + . 3
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Question 39  (****+)

Given thatv = yx'2 find a general solution for the following diffetead equation.

Given the answer in the form(x, y) = constan.

|:|, l'lz 1- In(yx'z): constar{t

X X
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Question 40  (*¥***¥)
Use a suitable substitution to solve the followthiferential equation.

%+8xy: Y +16x%¢, y(0)=-6.

Given the answer in the formp= f(x).

_4x(2e4x- ]) 2{2@4 )1
[ 1ly= S
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Question 41 (*¥***¥)

Sketch the curve which passes through the poifit edbrdinateq1,2) and satisfies

ldy, x _xX+y

2 dx 3y2 y2
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Question 42 (****)
Solve the differential equation

8 (o) XL2FEY, g e

dx X

Give the answer in the forng® = f ().

, _ X(1+Inx)
In x
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Question 43 (*¥***¥)

By using a suitable transformation, or otherwisedfa general solution for the
following differential equation

dy_ 1y
dx - % arctany

|, |x=-1+ arctany+ A ¥ty
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Question 44 (¥***¥)

The curve with equatiory = f(x) has as asymptote the line=1 and satisfies the
differential equation

x3$/- x= xy+ 1, x1 0.

dx

Solve the above differential equation by using ...

a) ... the substitutiorux= xy+1, whereu= g( ).

b) ... an integrating factor.

.
x|

X |~

Created by T. Madas



Created by T. Madas

Question 45  (*¥***¥)

Y- X
y+ X

dy (- %)% ¥) _
XE( ¥ x3+x2+x+1 , y(O)—l.

Use the substitution y+x1 0, to solve the following differential equation

Give the answer in the forng= f ().

l

y:x2+x+1
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