DIFFERENTIAL
EQUATIONS
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Question 1 (*%)
Find a general solution of the differential equation
d? y

?+5%+6y =12(x+ex).

y =Ae_3x+Be_2x+ex+2x—%

Question 2 (*%)

By using a suitable substitution find a general solution of the differential equation

d
Bty

dx

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

y=Ae'—x-1
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Question 3 (*%)
Solve the differential equation

dy . _ ) 1 _
d—s1nx+2ycosx—4s1n XCcosXx, y(gﬁ)—

17
x 4

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

y= sin? x+ 4cosec>x

Question 4 (*%)

Find a general solution of the differential equation

2
d—§+6ﬂ+13y:13x2—x+22.
dx dx

y=e*(Acos2x+ Bsin 2x)+ x> —x+2
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Question 5 (*%)

dy . ) .
d—smx =sinxsin2x+ ycosx.
X

Given that y =% at x= % , find the exact value of y at x= %

1+42
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Question 6 (*%)

Find a solution of the differential equation

2
d—§—3@+2yzlosinx,
dx dx

subject to the boundary conditions y =6 and % =5 at x=0.
X

y=2e"+e> +3cosx+sinx

Question 7 (¥%)

dy _ 3 27 _
xa+2y—9x(x +l) , with y==5 at x=2.

Show that the solution of the above differential equation is

y=L(+),
X
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Question 8 (*%)
Find a solution of the differential equation
d? y

F—3%+2y =20sin2x,
X X

subject to the boundary conditions y =1 and % =-5at x=0.
X

y=3cos2x—sin2x—e>"—¢*
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Question 9 (¥%)

ﬂ=x+2y,with yz—% at x=0.

dx

By using a suitable substitution, show that the solution of the differential equation is

y=—1(2x+1).

proof

Question 10  (*%)

Find the general solution of the following differential equation.

._
=

x=At2+Bt
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Question 11 (*%)
Find a general solution of the differential equation
d’y  dy

X
?+E—2y—6e .

Question 12 (*%)
Show that if y=a at t =0, the solution of the differential equation

where a and @ are positive constants, can be written as

y=acosat.

proof
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Question 13 (*%)

Find a general solution of the differential equation

d’y dy 2x  2x
=12le""—e .
dx*  dx Y ( )

y=(A+4x)e* +Be -3¢
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Question 14 (*%)

20 grams of salt are dissolved into a beaker containing 1 litre of a certain chemical.

The mass of salt, M grams, which remains undissolved ¢ seconds later, is modelled
by the differential equation

am oM
dt 20—t

+1=0, r=20.

Show clearly that

M =+5(10—1)(20-1).

1
10

proof
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Question 15 (*%)

2
d—§+y:sin2x, with y=0, DB _o ax=Z.
dx dx 2

Show that a solution of the above differential equation is

y =§c0sx(1—sinx) .

proof
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Question 16 (**+)

Show that a general solution of the differential equation

5ﬂ=2y2—7y+3
dx

is given by

Y= Ae'-3
24e*—1"

where A is an arbitrary constant.

proof
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Question 17 (**+)
d? y

74‘%—2}) :66_2x,
X

with y=3 andﬂz—Z at x=0.
dx

Show that the solution of the above differential equation is
y=2¢e"+(1-2x)e ™.

proof

Created by T. Madas



Created by T. Madas

Question 18 (**+)

Find the general solution of the following differential equation.

2
4t2d—2y+4tﬂ

+y=0.
dt dt Y

y :Pcos[ln\/;]+Psin[ln\/;]

,,,,,,,,,,

Question 19  (**+)
Find a general solution of the differential equation
d’y . dy

F—zkd—‘i'kzyzi, k>0.
X X

y =Aekx+Bxel‘7‘x+L2
4k
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Question 20 (**+)

Solve the differential equation

2
ﬂ:z_(zj >0
dx x ’ ’

subject to the condition y=1 at x=1.
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Question 21  (**+)

dy 12x+7
22T y)=1.
dx 6y—Tx

Use a method involving partial differentiation to show that the solution of the above
differential equation can be written as

(ax+by)(cx+dy) =10,

where a, b, ¢ and d are integers to be found.

(3x—y)(2x+3y)=k
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Question 22 (**+)

Find the solution of the differential equation

2
d—§+Q=2x+3,
dx~ dx

dy

subject to the conditions y=2, P =-5at x=0.
X

y=x*+x—-4+6e"

Question 23  (**+)

Find the general solution of the following differential equation.

dy .dv .
— 12—+ ' =0.
dx* dx®

v =AcosAx+ Bsin/lx|
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Question 24 (**+)

Find a solution of the differential equation

2
d—§+2@+5y=34coszx,
dx dx

subject to the boundary conditions y =18 and % =0 at x=0.
X

y :2(8e"“+1)cos2x+8sin2x
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Question 25 (**+)

Q: (4x+ y)(x+ y) >0

dx x2

a) Use a suitable substitution to show that the above differential equation can be
transformed to

dv 2
—=(v+2)".
xdx (v+2)

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

¢) Use the boundary condition y=—1 at x =1, to show that a specific solution of
the original differential equation is

@ -
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Question 26 (**+)

The curve C has a local minimum at the origin and satisfies the differential equation

2
d—g+4ﬂ+8y =32x7.
dx dx

Find an equation for C.

y=¢e"(sin 2x+(:052x)+(2x—1)2
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Question 27 (**+)

Show that a general solution of the differential equation

- A I
dx

is given by
y =lln[2e_x (x2 +1)+ K}
2 9
where K is an arbitrary constant.

proof
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Question 28 (**+)

2
%+9x+125in3t=0, 120,
t

with x=1, @=2 at r=0.
dt

a) Show that a solution of the differential equation is

x=(2t+1)cos3r.
b) Sketch the graph of x.

proof
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Question 29 (**+)

By using a suitable substitution, solve the differential equation

d
xy—y=x2+y2, x>0,

dx

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

y =x° (1+21nx)
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Question 30 (**+)

2
d—§+4ﬂ+4y:16+32e2x,
dx dx

with y=8 andﬂzO at x=0.
dx

Show that the solution of the above differential equation is
y=8 cosh’ x .

proof
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Question 31 (**+)
dy

X—= y2+1 , x>0,with y=0 at x=2.
dx

Show that the solution of the above differential equation is

proof
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Question 32 (**+)

2
d—g—Zkﬂ+k2y =12xe", k>0
dx dx

a) Find a general solution of the differential equation given that y = Py’ el

where P is a constant, is part of the solution.

b) Given further that y=1, % =0 at x=0 show that
X

y:ekx(2x3—kx+1).

- MW
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Question 33 (**+)

By using a suitable substitution, or otherwise, solve the differential equation

d
—y=x2+2xy+y2,
dx

subject to the condition y(0)=0.

y=—x+tanx
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Question 34 (**+)

Show that the solution of the differential equation

4y

" —8%+16y=24e4x,
X X

) .. d .
subject to the boundary conditions y =-1, d_y =—4 at x=0, can be written as
x

y=(12:-1)e*".

proof
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Question 35 (**+)

d )
d_y + ky =cos3x, k is a non zero constant.
X

By finding a complimentary function and a particular integral, or otherwise, find the
general of the above differential equation.

—X
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Question 36 (**+)

By using a suitable substitution, solve the differential equation

dy_xy+y’

, x>0,
dx x2

subject to the condition y=—1 at x=1.
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Question 37 (**+)

Given that z= f (x) and y= g(x) satisfy the following differential equations

£+2z=e_2x and ﬂ+2y=z,
dx dx

a) Find z in the form z = f(x)

@,
X

b) Express y in the form y = g(x), given further thatat x=0, y=1,

z=(x+C)e_2x |y =(lx2+2x+l)e_2x
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Question 38 (**+)

lﬂ=1+2xyz, y>0.

y dx

o 1 . . .
a) Show that the substitution z=— transforms the above differential equation

y
into the new differential equation

£+2z =—4x.
dx

b) Hence find the general solution of the original differential equation, giving the

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

 Ae"—2x+1

b
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Question 39 (**%)
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2
d_;)_ ﬂ+9y=4e3x.
dx dx

a) Find a solution of the differential equation given that y =1, ? =0 at x=0.

b) Sketch the graph of y.

The sketch must include ...

X

the coordinates of any points where the graph meets the coordinate

axes.

the coordinates of any stationary points of the curve.

clear indications of how the graph looks for large positive or negative

values of x.

y =e3x(2x2—3x+1)
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Question 40 (**%)

d
ex—y+y2=xy2, x>0, y>0
dx

Show that the solution of the above differential equation subjectto y=e at x=1,is
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Question 41  (¥%%)

2 2
dx d.

dx* X

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

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

y= (Aezx+ Bxe? )2
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Question 42 (**%)

A curve C, with equation y = f(x), passes through the points with coordinates (1,1)

and (2,k), where k is a constant.
Given further that the equation of C satisfies the differential equation

x2ﬂ+xy(x+3)=1,
dx

determine the exact value of k.

e+l
8e

bbbbbbbb
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Question 43 (**%)

A curve C, with equation y = f(x), meets the y axis the point (0,1).
It is further given that the equation of C satisfies the differential equation

dy
—=x-2y.
dx Y

a) Determine an equation of C.

b) Sketch the graph of C.

The graph must include in exact simplified form the coordinates of the
stationary point of the curve and the equation of its asymptote.
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Question 44 (**%)

A curve y= f(x) satisfies the differential equation

_dy_ xHtl
dx (x—1)(x+2)

, y>1,x>-1

a) Solve the differential equation to show that
1n(y—5)+%x2 +4x-2In(x+1)=C.

When x=0, y=2.

b) Show further that
2 —Ax
y=1+(x+1)"e 2 .

proof
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Question 45 (**%)

ﬂ+l— > , x>0.

dex (2% 42)(42% +3)

Given that yzéln% at x=1, show that the solution of the above differential

equation can be written as

1. [4x*+3
y=—TIn 5 .
2x | 2x°+4

proof
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Question 46 (**%)

dy _ x2+3y2

, x>0, y>0.
dx Xy

Given the boundary condition y(1)= % , show that

proof
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Question 47  (¥%%)

The differential equation

2

xd—§+2ﬂz3x, x#0,
dx dx
. . . 3 dy 1
is to be solved subject to the boundary conditions y =—, o = 5 at x=1.
X

o d ) ) )
a) Show that the substitution v = d—y, transforms the above differential equation
X

into

dv 2v
_— =
dx x

3.

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

1, 1
=—|x"+—+1
’ 2( x j

Q,"\ o
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Question 48  (*¥*%)

Solve the differential equation

dy _2xy+06x
dx 4y3_x2’

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

Created by T. Madas

x2y+3x2—y4 =3
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Question 49 (¥*%)

By using a suitable substitution, solve the differential equation

Q_x3+y3

dx xy2

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

y =x(3Inx+1)
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Question 50 (**%)

=

(1—x2)%+y:(1—x2)(1—x) , —l<x<l1.
X

Given that y = g at x= l , show that the solution of the above differential equation

can be written as

y=§ (l—xz)(1+x).

, |proof
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Question 51  (¥%%)

By using a suitable substitution, solve the differential equation

d
2x2d—y:x2+y2, x>0,
X

subject to the condition y(1)=0.
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Question 52 (**%)

The general point P lies on the curve with equation y= f(x).

The gradient of the curve at P is 2 more than the gradient of the straight line
segment OP .

Given further that the curve passes through Q(1,2), express y in terms of x.

y=2x(1+Inx)
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Question 53 (**%)

By using a suitable substitution, solve the differential equation

subject to the condition y(4)=7.

The final answer may not involve natural logarithms.

w2

o

(@]
—_——
=<
N —

+

—

o

=
—_——
=<
N ——

I

po
—_—

[y

+

=
N —
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Question 54  (¥%%¥)

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

2
xzd_g)_ xQ—Zy(2x2—l)=3x3ex, x#0
dx dx
. . - 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).

Created by T. Madas



Created by T. Madas

Question 55  (¥%%)

ﬂ:l—\/?,yzo,y;tl.
dx

Find the solution of the above differential equation subject to the condition y =0 at

x=0, giving the answer in the form x= f ().
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Question 56 (**%)

Solve the differential equation

2 dy 2
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Question 57  (¥%%)

Find a general solution of the following differential equation

dy y(y2—3x2+1)
dx x(x2—3y2—1) '

Xy (xz - y2 - 1) = constant
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Question 58  (*¥*%)

2
xzd—g— x@—4y=9x8.
dx dx

Determine the solution of the above differential equation subject to the boundary
conditions

|:|, y=i1€4(164+1)+l

X

'
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Question 59 (**%)

d
xy—yz(x—y)2+xy, y(1)=0.
dx

Show that the solution of the above differential equation is

y
(x—y)er =1.

proof
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Question 60 (**%)

Solve the differential equation

dy 2 1
—=(9x+4y+1)", y(0)=—-.
o= (Oxray 1), y(0)=—4

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

y =—%—%x+%tan6x
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Question 61 (**%)

Solve the differential equation

x%+y :4x2y2, y(%) =2.

Question 62  (**%)

Find the solution of the following differential equation

dy _ 1—3x2y
dx ¥ +2y’

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

x3y+y2—x:1
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Question 63 (**%)
Solve the differential equation
dy

—+y=4xn°, y(0)=
dx

6~

Give the answer in the form y* = f(x).
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Question 64 (**%)

Solve the differential equation
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Question 65 (**%)

By using a suitable substitution, solve the differential equation

xyﬂ+2y2:x, y(1)=0.
dx

Give the answer in the form y* = f(x).
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Question 67 (**%)
Use a suitable substitution to solve the differential equation
dy  x+y

e AR

2In|x+y—2/=3-x-3y

Question 68 (**%)

x2

d _
x—y+3y=xe

,x>0.
dx

Show clearly that the general solution of the above differential equation can be
written in the form

2
2yx° + (x2 + l)e_x = constant .

proof
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Question 69 (***)

Solve the following differential equation

ﬂ_3x+2y
dx 3y-2x’

y(1)=3.

Give the final answer in the form F (x,y)=12

3yt —4xy—3x* =12
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Question 70  (¥*%)
Find the general solution of the following differential equation
2
29y 5 b

F+2xd——n(n+1)y=0.
X X

Question 71 (**%)

Use the substitution y=e* to solve the differential equation

xﬂ+ ylny=2xy, y(l)zez.
dx
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Question 72 (¥%%)

Solve the differential equation

ﬂ _ 462x— y(2€2x+1)

b

dx X+ x

subject to the boundary condition y=2 at x=0.
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Question 73 (**%)

Use the substitution z =siny to solve the differential equation

xﬂcosy—siny:lenx, y(1)=0
dx

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

sinyzlenx—x2+x
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Question 74  (¥**4)

The differential equation

2
(+ +1)d—§—3x2@= 2-4x°,
dx dx
is to be solved subject to the boundary conditions y =0, % =4 at x=0.
X

o d ) )
Use the substitution uzd—y—Zx, where u is a function of x, to show that the
X

solution of the above differential equation is

y=x4+x2+4x.

, |proof

ASING- e WBSTITOTION S RACQSING: THE TRANSBEMATION
o

= vaR-: - %»Lx: AGD

4
= da.

Steur = AR b
— =S o &

@z A

WHRATNG 0.2.0 &

SRSTUTE N0 THE 0.D.€
= 4= Al a2 B

- @ eh b
USING THE (ONDITION Gwend

= @) - Suin) =28
= @‘ﬂ)%ﬁ— +20) Z 3% e = 208
= @) g + w7 ~wel- @t o2

=0, Y=0 = 0=R
~ = 4 =
lozéﬁ,#@ A

= @R -l A = A Ao gs () ¢ ot
= @ayd = Y= oty

SERARATE RQINGLED gtf*ﬁ,i}
> =
= Wt T oEnT

= (o~ (35
= Dleded) & Ik
= bila@n)(

=y
= Inl|

— [a = @)

Created by T. Madas



Created by T. Madas

Question 75  (¥**4)

Solve the differential equation

2
xd—§+2ﬂ_o,
dx dx
dy

subject to the boundary conditions y =2, P =—]at x=1.
X
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Question 76 (¥**+)

dy 2y
dx x

Given that y(1)=1, show that

y E=——.
3x+2x°

=y4, x>0, y>0.

proof
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Question 77 (¥**+)

A curve with equation y= f(x) passes through the origin and satisfies the

differential equation

2y(1+x2)%+xy2 :(1+x2)%.

By finding a suitable integrating factor, or otherwise, show that

) x> +3x
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Question 78 (¥**+)

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

b

a) ... =—
) dx dt

b) ... xzd—zyzd—zy—@.
dx>  dr? dt

The following differential equation is to be solved

2
xzd—g—3xﬂ+4y =2Ilnx
dx dx
subject to the boundary conditions y = 1 ,ﬂ = 3 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 79 (¥**+)

Solve the differential equation

Wy W3 y(0)=1.

E 1+x

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

Created by T. Madas

1

(1+x2)(1—2arctan x)
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Question 80 (¥**+)

The function y = f (x) satisfies the differential equation

dy .2 T
—sin“| x+— |=2x +1),
o ( 6) y(y+1)

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

Find the exact value of y when x= %
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Question 81 (¥**+)

Solve the differential equation

ﬂ=y(1+xy4), y(0)=1.

dx
%:—(1+3e_4x)—x
y
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Question 82  (¥*%4)

d*y dy
X——+(6x+2)—=+9xy=27x—6y.
dx2 ( )dx Xy Yy

Use the substitution u = xy , where u is a function of x, to find a general solution of
the above differential equation.

A _ _ 2
y=—¢e 3)C+Be 3x+3——
X X

Created by T. Madas



Created by T. Madas

Question 83  (¥**+)

Find a general solution for the following differential equation

(2x+ y)§+x=0.

X

The final answer must not contain natural logarithms.

X

y+x=Ae"™

Created by T. Madas



Question 84 (¥**+)

Created by T. Madas

a) By using the substitution z = x>+ y2 , solve the following differential equation

2xyﬂ+ y2 =2x—3x%,
dx

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

b) Verify the answer to part (a) by using the substitution z = y2 to solve the
same differential equation and subject to the same condition.
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Question 85 (¥**+)

A curve with equation y = f (x) passes through the point with coordinates (0,1) and

satisfies the differential equation

yzﬂ+ v =4e”.
dx

By finding a suitable integrating factor, or otherwise, show that
¥ =3e"—2e %,

proof
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Question 86  (¥**+)

42
—g—Z—ytanx—ysec4x=0.
dx dx

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

a) If ¢r=tanx show that ...

d

i. .—yzﬂseczx
dx dt
42 2

. ... —yzusec4x+2@seczxtanx
a?  dr? dt

b) Use the results obtained in part (a) to find a general solution of the differential
equation in the form y= f(x).
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Question 87 (¥**+)

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

d* dy .
—Zcosx+—ysmx—2ycos3 x=2cos’ X,
dx dx

into the differential equation

2
%—u:z(l—zz)

proof
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Question 88  (***+)

d? d
x3—2y—2x2—y—4xy =5.
dx dx
Find the solution of the above differential equation subject to the boundary conditions

y:4,ﬂ:20 at x=0.
dx

y= 5x* —l(1+lnx)
X
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Question 89  (¥**4)

Find a general solution of the following differential equation

dy cosxcosy+ sin? x

dx  sinxsin y+cos’ y

|

sin x cos y—Z(sin 2x+sin2y)+=(x—y)=constant

o=
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Question 90  (¥**+)

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

2

(x2 +1)d—§+2xﬂ: 6x2+2,
dx dx
. .. dy
subject to the conditions x=0, y=2, —=1

X

y = x? + 2 +arctan x
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Question 91 (¥**%*)

A curve C passes through the point (1,1) and satisfies the differential equation

dy_y_x

—, x>0, y>0,
dx x 4y3 Y

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

a) Find an equation of C by using the substitution z = y4.

b) Find an equation of C by using the substitution v = X

Give the answer in the form y* = f(x).
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Question 92  (F**¥)

Find the general solution of the following differential equation

d4y+gd3y_id2y+ 1 dy

——==0.
at xdd X d X dx

y:Alnx+Bx2+Cx21nx+D
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Question 93  (F**¥)

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

d*y 1 dyjz dy
CY Y 5D oy -0,
dx? y(dx dx Y

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

Give the answer in the form y= f(x).
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Question 94 (F**¥)
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Solve the differential equation
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Question 95 (F**¥)

Solve the differential equation

dy x+y-3
dx x+y-5’
subject to the condition y:% at x:%.

x+y—4=e""
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Question 96 (****)

dy x+y+3
Iy (0)=0.
dx x+y-1

Show that the solution of the above differential equation is

y—x—2In(x+y+1)=0.

proof
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Question 97  (¥**%¥)

2 1
2xd—g+(l—3x2jﬂ+y:0.
dx dx

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

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

dy _1dy
“dx 2t dt

. .. ==
b) Hence show further that the differential equation

2 1
2x—d g+(1—3x2jﬂ+y:0,
dx dx

can be transformed to the differential equation

d*y . dy
4Y 34 1950,
az dr

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

= Ae\/;+ Bez‘/;

Y
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Question 98 (F***)

2
2d7y dy (2 o
X' —=+x——|x"+n"|y=0.

The above differential equation is known as modified Bessel’s Equation.

Use the Frobenius method to show that the general solution of this differential

equation, for n = % , 18

y= x_% [Acoshx+ Bsinhx] .

proof
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Question 99  (F**¥)

Use the Frobenius method to find a general solution, as an infinite series, for the
following differential equation

2
4x2%—4x?+(3—4x2)y20.
X X

Give the final answer in terms of elementary functions.

y=+/x(Acosh x+ Bsinh x)

Created by T. Madas



Created by T. Madas

Question 100  (¥**%¥)

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

2 2
d—§+l(@j —5Q+2y =0,
dx~ y\dx dx

into the differential equation

2
d—§—5£+4z:0
dx dx

proof
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Question 101 (**%%¥)

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

differential equation

x3%—x=xy+l, x#0.

X

Solve the above differential equation, giving the solution in the form y= f(x).

Created by T. Madas



Created by T. Madas

Question 102  (¥**%¥)

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

1
a) Q:ZIZQ.
dx dt
2 2
b) Q:L].IQ_F Q

dx*drt dr
The following differential equation is to be solved

2

d”y 2 \D 3 5
x—=—(8x“+1)|—=—+12x°y=12x",
dx? ( )dx Y

2
subject to the boundary conditions y = % , 4y =10 at x=0.

dx?

1
¢) Show further that the substitution x=¢2, where y=f (x) , transforms the

above differential equation into the differential equation

d*y  dy
L 4= 43y =3,
a7

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

2
+x2+4

3x2 x
=¢c +€ - -
Y 3

proof
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Question 103  (**%%¥)

The curve with equation y = f (x) satisfies

2
xzd—§;+5xﬂ+l3y=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(3In x)

Mgl ¢ 2R
Psula) ¢ 3

Rloun)
v Bleua) |
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Question 104  (¥**%¥)

d*y _d
—g—Z—ycotx+2ycosec2x =2cosx—2cos’ 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, Do0at x= 7
X
Give the answer in the form
y=asin’ x+b(1-sinx)sin2x,
where a and b are constants to be found.
— 1
a=1|, |b= 3
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Question 105  (¥**%¥)

1
Use the substitution x=z2 , where y= f(x), to find a general solution of the above

differential equation.
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Question 106  (***%¥)

Use variation of parameters to determine the specific solution of the following
differential equation

2
xzd—§—7xﬂ+16y =16Inx,
dx dx

given further that y =% , % =2 at x=1.
X

+(1+x4)lnx

2=

y:
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Question 107  (¥#%%4)

Solve the differential equation

aly_l—xy+xzy2 0
a——xz_y); , x>0,

subject to the condition y(1)=0.

2xy—xzy2 =2Inx

Created by T. Madas




Question 108  (**¥%4)

The curve C, has gradient

differential relationship

2

9

Created by T. Madas

at the point with coordinates (

dy

9

dx

d’y _
dx’

(1-2y) y<

In2,2

, 3) , and satisfies the

1
>

Find an equation for C, giving the answer in the form y= f(x).

X
1
=° = — =%sechx
1+e* e'+e
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Question 109 (****4)

By writing @ = p and seeking a suitable factorization find a general solution for the

non linear differential equation

2
dx dx| xy '

Give the solution in the form F(x,y)G(x,y)=0.

(xy+A)(x2—y2+B)=0
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Question 110  (*¥*%4)

Find a general solution for the differential equation

dy _y-x°

, x#0.
dx x+yx2

ye¥ =Cx
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Question 111  (¥##*4)

The curve C, has a stationary point at (0,2) and satisfies the differential relationship

d*y 4
—;; = —3 s ¥y 0.
dx y
a) Given further that % >0 along C, determine a simplified expression for the
X

Cartesian equation of C.

b) Verify by differentiation the answer to part (a).
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Question 112 (¥**%4)

Solve the differential equation

2
LoD s, y>0,
dx  x+yx“+x’y

J=1.

subject to the condition y(

o=

2x2y%Iny =2xy+1
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Question 113 (¥#%%4)

The curve C, has a stationary point at (0,4) and satisfies the differential equation

d*y 2
—=—, y#0
a2
a) Given further that % >0 along C, determine a simplified expression for the
X

Cartesian equation of C, giving the answer in the form x= f ().

b) Verify by differentiation the answer to part (a).

x= 4arcosh(%\/§)+\/y2 -4y
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Question 114 (***%4)

The curve C with Cartesian equation f (x,y)=0, satisfies the differential equation

(1-y)y"=(2-») ().

It is further given that y(0)=0 and y’(0)=1

a) Determine a simplified expression for the Cartesian equation of C.

b) Verify by differentiation the answer to part (a).

x=ye ”
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Question 115 (¥#**4)

dy 3=yl gy o
dx X+y+1’ .

Solve the differential equation to show that

(y—x)(y+3x+2)=7.
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Question 116  (*#*%4)

By writing @ = p and seeking a suitable factorization find a general solution for the

non linear differential equation

2
dy dy >
| +y==x"+xy.
(dxj ydx Y

Give the solution in the form F (x,y)G(x,y)=0.

(2y—x2+A)(x+y—l+Be_x)=0
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Question 117  (¥#**4)

dx  4x+y-3~ Y

Solve the differential equation to show that
(y—2)c+3)2 =2(x+Yy).

proof
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Question 118 (ki)

The curve with equation y = f (x) satisfies the differential equation

2
d—§=6y2+4y, ﬂ20.
dx dx
If y=3, ? =12 at x= —%ln 3, solve the differential equation to show that
X

y= cosech? x.

proof
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Question 119 (ki)

The curve with equation y = f (x) satisfies the differential equation

d*y dyj2
LY Y g
dx> (dx Y

Given further that the curve has a stationary point at (%,%), solve the differential

equation to show that

y=x2+x+%.

proof
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Question 120 (i)

The curve C, has gradient 1 at the origin and satisfies the differential relationship

d’y dy I
Sl -2y =" (3y-2), y<i.
2 y=—-0y-2). y<3

Find an equation for C, giving the answer in the form y= f(x).

sin x
=———=(secx—tanx)tanx
1+sinx

@ur p-d
c
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Question 121 (ki)

The curve C, has gradient % at the point with coordinates (1,%) and further satisfies

the differential relationship

d*y 2 dy
222 1 (2y+1)(v=1)"=2=0, y=0.
Y3 (2y+1)(y=1)"— y

Find an equation for C, giving the answer in the form y= f(x).
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Question 122 (ki)
Find a general solution of the following differential equation.

dy

d
_x_y+edx .
dx

|:|, ()’+AX+B)(y—xlnx+Cx):0

y:

Fi
3 =\ 3
S\T/ T x
L o
7 } TR
= £ = W+ C
x
= %= =iy Cx

SAUOTIONS e AV

- AxtR

Y= <
= '—xl‘w +C

( RN
) (y—2la-c) =c

> (9 —Ax-

= (3+R4@)(u-2waxtR )0

=5 Y= AL&E
7
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