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Question 1 (***+)

2

d?y _ dy dy
oyE Y gy My 1e2= N yig,
Voo ol 1= 5 Y

Find the general solution of the above differendiqliation by using the transformation
equationt = [y .

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

y= ( Ae®*+ Bxez")2
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Question 2 (***+)

The differential equation

2
XM+2$/:3X, xt 0,
dx? dx
. i .3 dy_1 _
is to be solved subject to the boundary condltlglrrnssE dx 2 at x=1.
X
a) Show that the substitution= g_y transforms the above differential equation
X
into
i’ + a’ =3.
dx = X

b) Hence find the solution of the original differemteguation, giving the answer
in the formy = f ().
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Question 3 (***+)

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

d’y _dy
2
Y & oo 38 &, x1 0
de2 XdX y( # X

is to be solved subject to the boundary conditiyr-lsg , %’ =% at x=1.

X

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

d?v
— - 4vy= 3€.
dx?

Itis 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).

<
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x
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X
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Question 4 (***+)

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

a) ... xd—y:y.
dx dt

b) de_zyzﬂ/_ iy
dx® - d? dt

The following differential equation is to be solved

d?y . dy

2

9y 3
dx? dx

X 4y= 2Inx

subject to the boundary conditiory;% d— 2/ at x=1.

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

y :%+—%(2x2 +1) In X
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Question 5 (****)

The differential equation

2
(x3+1)u- VAL MPRN]
dx? dx

is to be solved subject to the boundary conditigrs0, dy =4 at x=0.

Use the substitution :ﬂl -

of the above differential equation is

y=x' 4+ +4x.

g 2x, whereu is a function ofx, to show that the solution
X
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Question 6

(****)

2
A2y

dx®

dy
(6x+2) ™

+9xy = 27Xx- 6.

Use the substitution = xy, whereu is a function ofx, to find a general solution of
the above differential equation.
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Question 7 (****)

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

X

2
(x2 +1)M + 2X$l= 6X° + 2,
dx? dx

dy_

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

y = X2 +2 +arctanx
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Question 8  (****)

d2y

dx®

a) By using the substitutiox =Int or otherwise, show that the above differential
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(1- 6@)% 10y 8 5@ si(1 2*5).

equation can be transformed to

d?y
dt?

—+6%+10y= 5sin2.

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

1.

y=g 3¢ Acos( é)+Bsi|(| é) +% sib Zi)—% c()s é)(%

o=t
DIFREASTATE 0.2 T Y

ES
= %:Jgai

= [dy _
-4
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Question 9  (****)

Use the substitutiom:%/ to solve the following differential equation

X

d2y. _dy 2
(1- x2)y+ 20= (% %7, |x<1

subject to the boundary conditioys= - 4.5 and% =-1latx=0.
X

Give the answer in the formi=a(x- 3)2+ b In(x+ 1), wherea and b are constants
to be found.

[ 1 y:-%f(x- 3)2- 4In(x 1)

USIG-THE SURSTITOTION Gwrtvd
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Question 10 (****)

d2y

dx®

dy

tanx- yseéxr (.
dx

2

The above differential equation is to be solvealsubstitution.

a) If t=tanx show that ...

dy_

. Beelx
dx

dt

2 2
i 9y _dY dr 2V sety tam
d®  dt? dt

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

equation in the formy = f(x).
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Question 11 (****)
Show clearly that the substitutiar= sin x, transforms the differential equation

2
MCOSX +$/

dx® dx

sinx- Zyco§x: 2cOsx,

into the differential equation

2
%- oy= 2(1 22)

proof
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Question 12 (****+)

Use the substitutioz = [y, wherey = f (x), to solve the differential equation

d2
— 4= =2

<
=
a
<
1

(&
ola
<

)

<

|

o

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

Give the answer in the forni = f (x).
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Question 13 (****+)

2 1
2xu+ 1- 3x? ﬂﬁ, y= 0.
dx

dx®

The above differential equation is to be solvealsubstitution.

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

dy_1dy
Todx 2tdt

ioodiy_1d'y 1dy
U d® a2 dt? 4tdt

b) Hence show further that the differential equation

2 1
2xu+ 1- 3x2 ﬂﬁ, y="0,
dx

dx®

can be transformed to the differential equation

d?y _dy
=Y 3% oy= 0.
dt2 dt y

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

y= Ae*/;+ Bez‘/;
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Question 14 (****+)
Show clearly that the substitutiar= y2 wherey = f(x), transforms the differential

equation

2 2
M+l ﬂl L 5iy+ 2y: 0,
dx® y dx dx

into the differential equation

d?z dz
—F - 5—+ 4z=
dx?  dx

proof
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Question 15 (****+)

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

The following differential equation is to be solved

Z_;’- (8x2+ 1)%(@ 123 y= 12%,

X

. .10 d?y _ _
subject to the boundary COI’]dI'[IOIySZE, d_x2 =10 atx=0.

1
c) Show further that the substitution=t2, wherey= f(x), transforms the
above differential equation into the differentiguation

d?y ,dy
=X 47 3y= 3.
dt2  dt Y

d) Show that a solution of theriginal differential equation is
y=eX e 2 +%.

proof
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Question 16 (****+)

The curve with equatiory = f(x) satisfies

2
XZM+5xy+l3y: 0, x>0.

dx? dx

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

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

cog 3Inx
W €Y
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Question 17  (****+)

2
a7y ZEI cotx+ 2y cosetx= 2cos 2cds.

dx>  dx

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

differential equation subject to the boundary ctods y =1, 3— =0 atx= %
X

Give the answer in the form
y = asin® x+ b(1- sin¥) sin2x,

wherea andb are constants to be found.

Wl
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Question 18  (****+)

The functiony = f(x) satisfies the following relationship.

2 2
a3 pax B oW o
dx? dx dx

It is further given thatx = t2 and y=Inv.

Show that

proof
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Question 19  (****+)

Y b ey
o B = 0.
o ax Y

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

’ 1, y=Ae%X2+ Be 2 4 %

p—

STAC LB} Tt SORSTTOTIoN_Grie

o 5
= Wi gt

= 4y _ Z
2 kYt 2 =0
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Question 20 (****¥)
Find the solution of following differential equatio

dy d’y _ dy

dx dZ  d@’
subject to the boundary conditions.

4 4 ok o )

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

[ . ly= 2In‘sec(% x+—ip)‘

= oy P = i B

= P o= tu(dx+B)
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Question 21

(*****)
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Use a suitable substitution to solve the differdraguation

2
xzu-6y= 2 2Inx 6(Inx)2,

dx?

subject to the boundary conditiory§1) =1, %’(1) =3

X

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

y=x+(In x)2

Al uamens (L)

PRITILAL I HRAL (R4 <)

!f‘}jz -~y = 2- 2h- 6O asl 3, :}ﬁ;z]

WOUNG AT THE RIS | We T THe sorsmunion t=

K PELQE+R
B

. oy

3 s T
= 2= (2Perq) - Pt vR)
b- Gt

(-20-6Q)¢ +(2p-g-2)
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/:= 2+ (n)*

= -2h 2y 2y
=138+ 2y

= ~24 438
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Question 22 (*¥***¥)
The function with equatiory = f(x) satisfies the differential equation
d2y 1 dy 2

dy 1 dy =1, Y(0)=
o2y dx 2yIn3, y(0)=1, dx(O) 2In3.

Solve the above differential equation by usingghbstitution p =%/, to show that
X

— 3x2+2x

y

- ?Q"iﬂt = 2@3)§+ A

= ' =W o+ B

A% Gnalen) 3=o a=|
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Question 23 (Frr**)

2 2
Y a B

4x
dx? dx dx

By using the substitutioh=+/x , or otherwise, show that the general solutionhef t
above differential equation is

y=A- Jx+ In 1+ B

where A and B are arbitrary constants.

1. oo
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