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Question 1 (**)
Find a general solution of the differential equatio

d*y, . dy
—— +5—=+6y =12 x+ €.
& dx 2(X )

y= Ae X+ Be ¥+ &+ 2(-%

Question 2 (*¥)
By using a suitable substitution find a generalisoh of the differential equation

dy
—~ =X+ ,
dx 4

giving the answer in the forng= f ().

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

dy . _ ) 1,)\_17
&smx+ 2y cosx= 4sif X cos, y(6p)— T

Give the answer in the forng = f(x).

y= sin® X+ 4cosetx

Question 4 (**)
Find a general solution of the differential equatio

d?y , . dy
= 2462413y =13 - x+ 2.
dx@  dx ¥

y=€¥(Acosx+BsinX+ X- * [
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Question 5 (**)

%’sinx= Sinx sin X+ y CO.

X

Given thaty :g at x :%, find the exact value of at x=

ENJRN]

1+4/2
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Question 6 (**)
Find a solution of the differential equation

dzy dy .
——= - 3—+ 2y= 10sinx,
dx? dx 4

subject to the boundary conditioys= 6 and%( =5 atx=0.

y=2€&+ &X+ 3cox + SiIX

Question 7 (**)

1
2

dy .., _ o = 278
x&+2y—9x(x?+1) , With y=5 at x=2.

Show that the solution of the above differential&tipn is

Created by T. Madas



Created by T. Madas

Question 8 (**)
Find a solution of the differential equation
d2y

dy .
—— - 3—+ 2y= 20sin X,
dx® dx y

subject to the boundary conditioys=1 and% =-5atx=0.

y=3cosX- sinx & %
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Question 9  (**)

dy - 1
—Z =x+2y, with y=-= at x=0.
dx Y Y773

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

(2x+1).

NP

y=-

proof

Question 10  (**)
Find the general solution of the following diffeteth equation.
d?x  dx

2= +4t—- x= 0.
dt? dt

[
=

X= At2 + Bt 2
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Question 11 (**)
Find a general solution of the differential equatio
d?y  dy

Ty, Y op- e
dxé  dx y

y=(A+2x) &'+ Be*

Question 12 (**)
Show that ify =a att =0, the solution of the differential equation

%zw(az- yz)%’

wherea and w are positive constants, can be written as

y = acoswt.

proof
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Question 13 (**)
Find a general solution of the differential equatio

d’y  dy .2
2. o 12 & e,
o dx ( )

y=(A+4x) €™+ Be*- 3%
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Question 14 (**)
20 grams of salt are dissolved into a beaker comtgihilitre of a certain chemical.

The mass of saltM grams, which remains undissolvedeconds later, is modelled
by the differential equation

dM . 2M
+

— +1=0,1t3 0.
dt  20-t

Show clearly that

M =+5(10- t)(20 t).

proof
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Question 15 (**)

2
M+y:sin2x, with y =0 ,Q:O atx:ﬁ_
dx 2

dx?

Show that a solution of the above differential a&eun is

y zgcosx( 1= sinx).

proof
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Question 16 (**+)
Show that a general solution of the differentialagpn

53 2y2 - Ty+ 3
dx

is given by

Ae*- 3
2A€- 1

where A is an arbitrary constant.

proof
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Question 17 (**+)

2
4%y, dy oy= 66 2%,

dx®  dx
. _ dy _ _
with y=3 and—=-2 at x=0.
dx
Show that the solution of the above differential&tpn is

y=2€"+(1- ) &**.

proof
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Question 18  (**+)
Find the general solution of the following diffetith equation.

2
429 4 &Y

+y=0.
dt? ai

y=Pcos I/t +Psin In/t

‘‘‘‘‘‘‘‘‘

Question 19  (**+)
Find a general solution of the differential equatio
d2y

dy 2 1
—— - 2k—+ k°y==, k>0.
dx? ax 2

kx kx, 1
y=Ae"+ Bxe"'+—
4k?
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Question 20  (**+)
Solve the differential equation

dy_y_ .y
dx x X

subject to the conditiory =1 at x=1.

y:

1+Inx
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Question 21 (**+)

Q:12x+7y (1):1
dx 6y- 7x’ '

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

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

wherea, b, c andd are integers to be found.

(3x-y)(2x+ 3y)= K
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Question 22 (**+)
Find the solution of the differential equation

d?y dy
DY D oox+3,
dx? dx
dy _

subject to the conditiong =2, o 5atx=0.
X

y =X+ Xx- 4+ 6€

Question 23 (**+)
Find the general solution of the following diffetih equation.
d4

Yy o
dx* dx /

IV = Acod x+ Bsih X
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Question 24  (**+)
Find a solution of the differential equation

d%y ., dy
——+2—+5y =34c0sZ,
dx? dx y

subject to the boundary conditioys=18 and%z =0 atx=0.

y:2(8e' X+ ]) cCosX+ 8sing
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Question 25 (**+)

dy_(x+y)(x+y) o

dx X2

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

x%z(v+2)2.

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

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

y_l- Inx_
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Question 26  (**+)
The curveC has a local minimum at the origin and satisfiesdlfferential equation

d%y _ dy
—2+4-248y =32¢.
ol A Y

Find an equation fo€ .

y =e*(sin2+ cos &) +( X- )f
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Question 27 (**+)
Show that a general solution of the differentialapn

eX+2y%+(1- x)°= 0

is given by
y=£|n 2e'x(><2 +])+ K,
2
where K is an arbitrary constant.

proof
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Question 28 (**+)

2
%{+9x+125in3= (130,

with x=1, 2(=2 at t=0.
dt

a) Show that a solution of the differential equatien i
x=(2t+1) cos3.
b) - Sketch the graph of.

proof
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Question 29 (**+)
By using a suitable substitution, solve the diffei@ equation

Xyd_y: )(2+ yz, X>O,
dx

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

y=>(1+2Inx)
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Question 30 (**+)

d%y . dy
Z Y414y =16+ 326,
& ax Y

with y=8 andﬂzo at x=0.
dx
Show that the solution of the above differential&tpn is

y =8cosHf x.

proof
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Question 31 (**+)
x%’=\/y2+1 , X>0,with y=0atx=2.
X
Show that the solution of the above differential&tipn is

_ 1
y==-=.
X

S x

proof
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Question 32 (**+)

d?y . dy -
— 2 ok KPy=12xeé*, k>0
o ax ¥

a) Find a general solution of the differential equatgiven thaty = P e,
where P is a constant, is part of the solution.

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

y:e"x(2x3- k- ])

y=ekx(2x3+Ax+B)

Toe
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Question 33 (**+)
By using a suitable substitution, or otherwiseysdhe differential equation

ﬂl: X2 +2Xy+ y2
dx

subject to the conditiory(0) = 0.
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Question 34 (**+)
Show that the solution of the differential equation

d?y ,dy
—2. 82+ 16y= 24€&%,
dx® dx y

subject to the boundary conditioys= - 1, g_y =-4 at x=0, can be written as
X

y:(12x2- 1)e4x.

proof
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Question 35 (**+)

%’+ ky =cos 3x, k is a non zero constant.
X

By finding a complimentary function and a partigulategral, or otherwise, find the
general of the above differential equation.
# sin
9+k?

y=Ae "+ cos X+

2

9+k
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Question 36 (**+)
By using a suitable substitution, solve the diffei@ equation

d_y: Xy+ f, X>O,
dx X2

subject to the conditioly=-1 at x=1.
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Question 37 (**+)

Given thatz= f(x) andy =g(x) satisfy the following differential equations

d—z+222e'2X and d—y+2y: z,
dx dx

a) Find z in the formz= f(X)

b) Expressy in the formy = g(x), given further that ak=0, y =1, %’=
X

z=(x+C)e ?|, y:(%x2 +2x+1)e'2x
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Question 38 (**+)

1$’=1+2xy2, y>0.

y dx

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

into the new differential equation

d—Z+Zz:-4x.
dx

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

2 1

y* =S —
Ae*- 2x+ 1
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Question 39 (***)

d?y _dy
—2._ 62+ 9y= 48",
ol Cax Y

a) Find a solution of the differential equation givibat y =1, %’ =0 atx=0.
X

b) Sketch the graph of .
The sketch must include ...

the coordinates of any points where the graph nibetsoordinate
axes.

the coordinates of any stationary points of theveur

clear indications of how the graph looks for lapgesitive or negative
values ofx.

y=e3x(2x2- 3+ ])
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Question 40 (***)

e’($/+y2 =xy?, x>0, y>0
dx
Show that the solution of the above differential&ipn subject toy=e at x=1, is

1
y==¢€*.
X

proof
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Question 41 (***)

2

d2y dy dy
2y—- 8y—+ 16y°= — ,y1 0,
Yo ax Y ax 7

Find the general solution of the above differentiaduation by using the
transformation equatioh= ﬁ .

Give the answer in the formi= f(x).

y= ( Ae®*+ Bxez")2
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Question 42 (***)

A curve C, with equationy = f (), passes through the points with coordindfied
and(2,k), wherek is a constant.

Given further that the equation @f satisfies the differential equation
2 dy
X“—=+xy| x+3) =1,
dx y( )

determine the exact value kf
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Question 43  (***)
A curve C, with equationy = f (x), meets they axis the poin{0,1) .

It is further given that the equation 6f satisfies the differential equation

a) Determine an equation @ .

b) Sketch the graph of .

The graph must include in exact simplified form tbeordinates of the
stationary point of the curve and the equatiortoasymptote.

- 2X

<
I
N~
o
1
Al
+
alo
)
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Question 44 (***)

Acurve y = f(x) satisfies the differential equation

dy x+1
=1--—2_— = y>1x>-1
R P S Al

a) Solve the differential equation to show that
In(y- 51+ %x2+ 4% 2In(%* 1= C.

Whenx=0, y=2.

b) Show further that

Nl

y=1+(x+1)2 e?” |

proof
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Question 45 (***)

dy vy_ 5
X[ g)(adrd T

Given thaty:%lnfz5 at x=1, show that the solution of the above differential

equation can be written as

y=Ln 4%°+3
2x 2x2+4

proof
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Question 46 (***)

dy_ X +3y
dx Xy

, x>0, y>0.

Given the boundary conditiog(1) =

proof
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Question 47  (***)
The differential equation

2
xu+2$/=3x, x1 0,
dx®  dx
. : .3 dy_1 _
is to be solved subject to the boundary condltlgmssE dx 2 at x=1.
X
a) Show that the substitutiong—y, transforms the above differential equation
X
into
g’+é’ =3.
dx x

b) Hence find the solution of the original differemtgguation, giving the answer
in the formy = f(x).

y:l X2+—1+1
2 X
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Question 48  (***)
Solve the differential equation

dy 2xy+6x

dX_4y3- 2

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

Created by T. Madas

X2y+3x%- y= 3
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Question 49 (***)
By using a suitable substitution, solve the diffét@ equation

dy_X+y
dx xy2 ,

subject to the conditiory =1 at x=1.

y® =x3(3In x+1)
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Question 50 (***)

1- x2) 94 y= (1 »®)(2 x)% , - 1< x< 1.
dx

NG

Given thaty :7 at x :%, show that the solution of the above differengiqliation

can be written as

y:§ (1- xz)(1+ ).

', |proof
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Question 51 (***)
By using a suitable substitution, solve the diffgi@ equation

2x23—y:x2+ y2, x>0,
X

subject to the conditiory(1) = 0.

i 2X
2+Inx
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Question 52 (***)

The general poinP lies on the curve with equation= f(x) :

The gradient of the curve & is 2 more than the gradient of the straight line
segmentOP.

Given further that the curve passes thro@(li, 2) , expressy in terms ofx.

y=2x(1+Inx)
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Question 53  (***)
By using a suitable substitution, solve the diffgi@ equation

xﬂ- y= xcos—y , Xt 0,
dx X

subject to the conditiory(4) =p .

The final answer may not involve natural logarithms

sec(%) + tar(lx’) -

N
=
22
o
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Question 54  (***)

The curveC has equatiory = f (x) and satisfies the differential equation

d?y . _dy
2
—J_ox—2 2y[2¥ &, xt 0
de2 XdX y( ]} X

is to be solved subject to the boundary conditiyns% , %’ :% atx=1.

X

a) Show that the substitutiog = xv, wherev is a function ofx transforms the
above differential equation into

d?v
—— - 4v= 3¢,
dx®

It is further given thaC meets thex axis atx=In2 and has a finite value foy as
X gets infinitely negatively large.

b) Express the equation & in the formy = f(X).

xe?*- xe

<
"
N
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Question 55 (***)

dy
Y1 fy. yi0, yi1.
™ Jy.y20,y

Find the solution of the above differential equatsubject to the conditioy =0 at
x =0, giving the answer in the form= f(y).

1

1- Jy

Xx=2In

_2\/?,
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Question 56  (***)
Solve the differential equation

x23—1+ Xy = y2 y(%)=2.

2X
1- 2x°
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Question 57  (***)
Find a general solution of the following differaaitequation

dy_y(yz- 3%+ 1)

dx (- 3y% 1)

xy(x2- v 1): constar{t
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Question 58  (***)

d’y ,_dy

2

x>—2_ox—2 4¢ 9%,
dx® dx ¥

Determine the solution of the above differentiab&ipn subject to the boundary
conditions

1 () d
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Question 59  (***)
xyﬂ:(x- y)2+ xy, y(1)=0.
dx

Show that the solution of the above differential&tipn is

(x- y)ex= 1.

proof
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Question 60 (***)
Solve the differential equation

%:(9x+4y+])2, y(0)=-1.

Give the answer in the forng= f ().

=.1 94 3
Y=-7 2% 8tan6x
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Question 61  (***)
Solve the differential equation

x%+ y=4X V, y(%):z.

y= 1
3x- 4%
Question 62 (***)
Find the solution of the following differential eagion
dy _1- 3¢y
dx x3+ 2y ’
subject to the boundary condition=1 at x =1.
x3y+ y2 -x1
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Question 63  (***)
Solve the differential equation

dy
—_Z =4 y?’ =
dxer o y(O)

ol

Give the answer in the formg® = f ().

y:

4x+ 2
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Question 64 (***)
Solve the differential equation

ﬂ:z_i,
dx y2

subject to the condition=2 at x=1, giving the answer in the form= f ().

Created by T. Madas

X

1
2

y+

1
4

In

3y- 3
y+1
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Question 65 (***)
By using a suitable substitution, solve the diffei@ equation

dy
—+2y = 1)=0.
xde+ y2 % y( ) 0

Give the answer in the forng® = f ().
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Question 67 (***)
Use a suitable substitution to solve the differrgguation

dy X+ 'y
oY y(0)=1.
dx 4- 3(x y) ¥(0)

2In|x+y- 2= 3 x 3y

Question 68 (***)

xﬂ+3y: xe X, x>0,
dx

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

2y% +( X +1) & X = constar.

proof
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Question 69 (***)
Solve the following differential equation

dy _3x+2y (1)=3
dx 3y- 2x’ '

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

3y?- 4xy 3x= 17
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Question 70 (***)
Find the general solution of the following diffetih equation

2

dy dy

2
X*—5+2x—-n(n- 1 0.
o2 " Pax Yy
_ B
Question 71 (***)
Use the substitutiory = e to solve the differential equation
xﬂ+ ylny=2xy, y(1)= €.
dx
X+=
y=e X
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Question 72 (***)
Solve the differential equation

4e2*- y( 2% ?

dx e2X 4 x

dy_

subject to the boundary condition=2 at x=0.

26X

X+ x
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Question 73 (***)
Use the substitutioz =sin y to solve the differential equation
dy

X
d

5.505Y- siny= ¥ Inx, y(1)=0

subject to the conditioly =0 at x =1.

siny = X Inx- X%+ X
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Question 74 (***+)
The differential equation

2
(x3+1)ﬂ- 32V o 48
dx? dx

is to be solved subject to the boundary conditigrs0, %’ =4 at x=0.
X

o d . .
Use the substltutlonu:d—y- 2x, whereu is a function ofx, to show that the
X

solution of the above differential equation is

y:x4+x2+4><.
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Question 75 (***+)
Solve the differential equation
d’y, ,dy_

x—2+22=0,
dx>  dx

subject to the boundary conditioys= 2, %’ =-latx=1.
X

26X

er+X
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Question 76 (***+)

g/+§/:y4, x>0, y>0.
dx X
Given thaty(1) =1, show that
3__©
3+ 28

proof
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Question 77 (***+)

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

Nlew

2y(1+ xz)%+ Xy :(1+ x2) .

By finding a suitable integrating factor, or othes®; show that

proof
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Question 78  (***+)

Given thatifx=¢€' andy= f(x), show clearly that ...

dy_ dy

a) ... X :
dx dt

b) ... de_zy:@_ dy.
dx®> dt? dt

The following differential equation is to be solved

2
2d7y dy

X°——=- 3x—+ 4y= 2InXx
e ax

dy

subject to the boundary conditiory;% ,— = 3 at x=1.

c) Use the substitutiox =€ to solve the above differential equation.

y :%+—%(2x2 +1) In X
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Question 79 (***+)
Solve the differential equation

dy , Xy _ 3 _
= =y3, y(0)=1.
dX-I_1+x2 y y( )

Give the answer in the forng® = f ().

2

1

&

1+ xz)(l- 2arctarx)
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Question 80 (***+)

The functiony = f (X) satisfies the differential equation

(c]:—isin2 x+% =2xy( y+1),

subject to the conditiory =1 at x=0.

Find the exact value of when le%.
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Question 81 (***+)

Solve the differential equation

~

1(1+38'4X)- X
4
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Question 82 (***+)

d?y dy
X——=+(6X+2)— +9xy= 27X~ 6\.
dx? ( )dx y )

Use the substitution = xy, whereu is a function ofx, to find a general solution of
the above differential equation.

y=Re¥ipe ¥t 3 2
X X
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Question 83  (***+)
Find a general solution for the following differeaitequation

dy
+v)=2 + x=0.
(2x+y) v x=0

The final answer must not contain natural logarghm

_X_
y+x= Ae*"Y
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Question 84 (***+)
a) By using the substitutioz = ¥ + y2 solve the following differential equation
dy, 2 _
2xy—2 + y? = 2x- 3%,
dx
subject to the conditioly =1 at x =1.

b) Verify the answer to pafh) by using the substitutioa = y2 to solve the
same differential equation and subject to the seonelition.

[::],y2=X-%+%
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Question 85 (***+)

A curve with equationy = f (x) passes through the point with coordinges) and
satisfies the differential equation

y2ﬂ+ y2=4¢€.
dx

By finding a suitable integrating factor, or othes®; show that

y>=3&"- 26,

proof
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Question 86  (***+)

2
4 2 Yianx ysebx |

d dx
The above differential equation is to be solvealsubstitution.

a) If t=tanx show that ...

Ao dye,
dx dt
d2y_d2y

seé"x+ ZC%ySe%X tam

e W—F

b) Use the results obtained in péaj to find a general solution of the differential
equation in the formy = f(x).

y - Aetanx+ Be— tanx
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Question 87 (***+)

Show clearly that the substitutiar= sin x, transforms the differential equation

2
Mcosx+%(/sinx- 2 coSx=  2cOsx,

dx?

into the differential equation

2
z—zg’- 2y= 2(} 22)

proof
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Question 88  (***+)

2
3d°y _ ody

X°——=- 2X°—- 4xy 5.
e Nax %

Find the solution of the above differential equatsubject to the boundary conditions

y=4, ﬂzZO at x=0.
dx

y=5x"- %(1+ In x)
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Question 89  (***+)
Find a general solution of the following differeaitequation

dy _ COsx cosy+ sifi X
dx sinxsiny+ cody

sinxcosy-%r(sin% sin 3)+ —%(x Y& constg
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Question 90  (***+)

By using the substitutioz :%, or otherwise, solve the differential equation

X

2
(x2 +1)M + 2x$1= 6X° + 2,
dx? dx

ﬂ:l

subject to the conditiong=0, y=2, 3
X

y= X2 +2 +arctanx
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Question 91  (****)

A curve C passes through the poi(‘ll; 1) and satisfies the differential equation

subject to the conditiory =1 at x =1.

a) Find an equation of by using the substitutio = y*.

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

Give the answer in the formg® = f ().

y* =x*(1+Inx)
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Question 92  (****)
Find the general solution of the following diffetih equation

dy 2d3y 1d2y 1dy
¢ X df 2 dR Rdx

y = Aln x+ B¥ + C¥In x+ [
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Question 93  (****)

Use the substitutioz =/y, wherey = f (X), to solve the differential equation

2 2
u+l y - iy+ 2y: 0,

dé y dx dx

subject to the boundary conditioys= 4 %’ =44 at x=0.
X

Give the answer in the formi= f(x).

y=9€>- 6&+ ¥
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Question 94  (****)
Solve the differential equation

dy _ X-y _
Y-_X Y ya)=1.
dx x+y’ (1)

L ly2+2xy- %= 2
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Question 95  (****)

Solve the differential equation

dy _ x+y-3
dx x+y-5
subject to the conditioly :% at x :%

x+y-4= ¢
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Question 96  (****)

dy _ x+ y+3 (0)=0
dx x+y-1’ '

Show that the solution of the above differential&tipn is
y- % 2In(% y 1 O.

proof
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Question 97  (****)

d%y 1 dy
Y132 W=
a2 ax

The above differential equation is to be solvealsubstitution.

1
a) Giventhaty= f(x) andt=x2 , show clearly that ...

dy_1dy
Todx 2tdt

d2y_ 1 d2y 1 dy

T 42 d? 4Bdt’
b) Hence show further that the differential equation

2 1
x93V, 13 Yy =g
dx

dx?

can be transformed to the differential equation

d?y _dy
9Y_ 3D, o= 0.
dt? dt y

c) Find a general solution of tlegiginal differential equation, giving the answer
in the formy = f(x).

y= AeV*+ BV
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Question 98 (****)

d?y, _dy
2= 24 x—2- [+ r?) y=0.
e Cdx ( )y:

The above differential equation is known as moditdessel’s Equation.

Use the Frobenius method to show that the genedakien of this differential

equation, forn = ok IS

y= x'%[ Acoshx+ Bsinhy.

proof
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Question 99  (****)

Use the Frobenius method to find a general solute@nan infinite series, for the
following differential equation

d’y ,_dy
2
4x d—xz- 4X&+ (3 4)(2)y-' C.

Give the final answer in terms of elementary fuorcs.

y =+/x( Acoshx+ Bsinhx

Created by T. Madas



Created by T. Madas

Question 100  (****)

Show clearly that the substitutiar= y2 wherey = f (x) , transforms the differential
equation

2 2
M+l ﬂl - 5iy+ 2y= 0,
dx® y dx dx

into the differential equation

proof

Created by T. Madas



Created by T. Madas

Question 101  (****)

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

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

dx

Solve the above differential equation, giving tb&uson in the formy = f(x) :

.
x|

X |~
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Question 102 (****)

1
Given that ifx=t2 , wherey = f(x), show clearly that

1
a) Doy dy
dx dt
2 2
b) SV g0V, D

—2+
dx? d? dt
The following differential equation is to be solved
d®y dy
—2 - (8x%+ 1) 2+ 123y= 12%,
Y ( )dx g

. " 10 d?y _ _
subject to the boundary conditioys= 3 a2 =10 atx=0.

dx?

1
c) Show further that the substitution=t2, wherey= f(x), transforms the

above differential equation into the differentigu@tion

d?y  dy
Z X474 3y= 3.
dt2  dt y

d) Show that a solution of theriginal differential equation is

y=e* + & +xX2 +3.

proof
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Question 103  (****)
The curve with equatiory = f(x) satisfies
2 d%y

dy
X*——=+5x—+13y=0, x>0.
e ax Y

By using the substitutiox = €', or otherwise, determine an equation for f (x) :

given further thaty =1 and%/ =-2 atx=1.
X

cog 3Inx
, - cos(3in]

X2
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Question 104  (****)
d?y

LD P o 2y cosetx= 2cos  2cds.

B dx

Use the substitutiory = zsin x, where z is a function ofx, to solve the above

differential equation subject to the boundary ctiods y =1, %’ =0 atx= %
X
Give the answer in the form
y = asin® x+ b(1- sinX sin 2,
wherea andb are constants to be found.
= -1
a—l,b—3
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Question 105  (****)

YWY ey
L 4 = 0.
de2 dx r

1
Use the substitutiox = z2 , wherey = f(x), to find a general solution of the above
differential equation.

1,2 _1,2
y=Ae2" +Be 2" + ¥
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Question 106  (****)

Use variation of parameters to determine the sjgesiblution of the following
differential equation

d’y __dy

2

x?—2 - 7x—2+ 16y= 16Inx,
dx? dx

given further thaty = =2 atx=1.

Nl
Q.|D_
X I<

+(1+x4)lnx

N

y:
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Question 107  (****+)

Solve the differential equation

dy _1- xyr X \f

- 5  a X>O)
dx  x%- yd

subject to the conditiory(1) = 0.

2xy- X y?= 2In A
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Question 108  (****+)

The curveC, has gradien% at the point with coordinate(sl;n 2%) and satisfies the
differential relationship
d?y _

d
——(1- 2y) y y<

dy 1
o dx’ 2

Find an equation fo€, giving the answer in the forng= f (x).

e* 1
= = ==sechx
1+e¢ &+ ax 2

y
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Question 109 (****+)

By writing %’ = p and seeking a suitable factorization find a gdrssfation for the
X

non linear differential equation

dy *_dy R- ¥,
dx dx  xy '

Give the solution in the fornf (X, y) G( x y) =0.

(xy+ A)( Y s E%: 0
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Question 110  (****+)
Find a general solution for the differential eqaati

d_y: y- Xf XlO
dx x+yx2’ '

Created by T. Madas

ye = Cx
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Question 111 (****+)

The curveC, has a stationary point @D 2) and satisfies the differential relationship

4

d2y N
—_— =, 0.
o2 27

a) Given further that%’3 0 alongC, determine a simplified expression for the
X

Cartesian equation ot .

b) Verify by differentiation the answer to p4&).

y - x=14
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Question 112 (****+)
Solve the differential equation

dy_ Pty

P , X1 0, y>0,
dX  x+yx+ Xy y

subject to the conditiowy(%) =1.

2x°y?In y=2xy+1
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Question 113 (****+)

The curveC, has a stationary point @D4) and satisfies the differential equation

2
d_yzil yl O
b Y

a) Given further that%’3 0 alongC, determine a simplified expression for the
X

Cartesian equation df , giving the answer in the form= f(y) .

b) Verify by differentiation the answer to p4&).

X = 4arcosl’(%\/§) +J V- 4
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Question 114 (****+)

The curveC with Cartesian equatior (x, y) =0, satisfies the differential equation
(1- y)yoe (2 y)(y)8.

It is further given thaty(0) =0 and y§0) =1

a) Determine a simplified expression for the Cartegiquation ofC.

b) Verify by differentiation the answer to p4a).

x=ye Y
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Question 115  (****+)

dy_3x w1 =2
dx x+ y+1° '

Solve the differential equation to show that

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

proof
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Question 116 (****+)

By writing %’ = p and seeking a suitable factorization find a gdrssfation for the
X

non linear differential equation

2
dy dy 2

—Z  +y—Z=x"+Xy.
dx ydx y

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

(2y- yan A)(XI- v ¥ Be'x): q
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Question 117  (****+)

ﬂ/: 2X+5y+3 (1)

: =1.
dx 4x+y-3

Solve the differential equation to show that

(y- 2x+ 3)2: 2(x+ y).

proof
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Question 118  (*****)

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

d%y 2 dy
— Y =6y?+4y, 23 0.
dx® Y

If y=3, %’ =12 at x=- %In 3, solve the differential equation to show that
X

y = cosech X.

proof
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Question 119  (*¥***¥)

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

2

2
0,0 W gy

& dx
Given further that the curve has a stationary pah(t%,—i), solve the differential

eqguation to show that

y=xX +x+3.

proof
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Question 120  (*¥***¥)
The curveC, has gradient at the origin and satisfies the differential riglaship

d%y = dy 1
dxzﬂ/l 2y= dx(3y ), vy<3.

Find an equation fo€, giving the answer in the form = f(x) .

sinXx
1+ sinx

y= =(secx- tarx) tary
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Question 121 (****¥)

The curveC, has gradien% at the point with coordinate(i,%) and further satisfies

the differential relationship

d2y 2 dy
2v22 Y4 (2 S22 1 0.
y d2+( y+I(y- ) ™ C, yro0

Find an equation fo€, giving the answer in the forng = f ().

Created by T. Madas



Created by T. Madas

Question 122  (*¥****)
Find a general solution of the following differeaitequation.

dy
y= Xﬂ+eﬁ,
dx

1. [(y*Ax+B)(y- sn % C}=0
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