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8. (a) Show that the transformation x = e¢" transforms the differential equation
: d
P2 gy dmx x>0 I
dx dx
into the differential equation
¢y dy
—— +2——-8y=4 11
du? du 8y =4u (n
(6)
(b) Determine the general solution of differential equation (II), expressing y as a function
of u.
(7)
(c) Hence obtain the general solution of differential equation (I).
1)
Leave\
blank
2. A transformation 7 from the z-plane to the w-plane is given by
1
w= z#-1
z+1
The imaginary axis in the z-plane is mapped by 7 onto the curve C in the w-plane.
Show that C is a circle and find its centre and radius.
(6)
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8. (a) Given that r = In x, where x > 0, show that

d’y L (d%y dy
dx dr” dt

(b) Hence show that the transformation # = In x, where x > 0, transforms the
differential equation

2
xzjx—);—2y=l+4lnx—2(lnx)2 )
into the differential equation

d’y dy 2
— L Dy =144t-2 11
d  dr Y (10

(c) Solve differential equation (II) to determine y in terms of ¢.

(d) Hence determine the general solution of differential equation (I).

A In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Use de Moivre’s theorem to show that
sin56 = asin’@+ bsin’@ + csin@

where a, b and c are integers to be determined.

(b) Hence determine the possible exact values of sz(?) where ke Z
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6. (a) Show that the transformation x = e’ transforms the differential equation
d’y , dy
¥—=-3x=+3y=x" x>0 I
o oY @
into the differential equation
2
‘:i—zy—4‘;—y+3y=e2’ (1)
t t (6)
(b) Find the general solution of the differential equation (II), expressing y as a function
of t.

(6)

(c) Hence find the general solution of the differential equation (I).
0y

\
7. (a) Show that the substitution z =y * transforms the differential equation
xd—y+y+4x2y3lnx=0 x>0 )]
dx
into the differential equation
%——25=8xlnx x>0 an
X
)
(b) By solving differential equation (II), determine the general solution of differential

equation (I), giving your answer in the form y* = f(x)

(6)

-VIYY SIHL NI 3LIIMLON Od

mea.

V34V SIHL NI 3LIHM 10N Od



Leave\
blank
2. (a) Find the general solution of the differential equation
dy
¥H1l)=+xy-x=0
(7 + 1)+
giving your answer in the form y = f(x).
(6)
(b) Find the particular solution for which y =2 when x = 3
2)
Leave\ g
blank
1. Solve the equation
z3=132
Give your answers in the form 7(cos@ + isinf), where » >0 and 0 < 6 < 27
(6))
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8. (a) Show that the substitution x = ¢’ transforms the differential equation
xzdz—y+5xg+13 =0 x>0 (D)
o T YT
into the differential equation
2
‘L{ +4Y 13,20
dr dr
M
(b) Hence find the general solution of the differential equation (I).
&)
‘ Y i
6. The differential equation
2
d—f+6g+l3x=8e'3’ =0
dr dr

describes the motion of a particle along the x-axis.

(a) Determine the general solution of this differential equation.
(0)

. . . . 1 dx 1

Given that the motion of the particle satisfies x = > and W =3 when =0

(b) determine the particular solution for the motion of the particle.
4

On the graph of the particular solution found in part (b), the first turning point for # > 0

occurs at x = a.

(c) Determine, to 3 significant figures, the value of a.

[Solutions relying entively on calculator technology are not acceptable.]

“4)




1. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Express the complex number

—4-43i

in the form r(cos @+ 1sinf), where r >0 and -7 < 8 <«

(b) Solve the equation
Z+4+443i=0

giving your answers in the form re”’, where r > 0 and -7 < @ < 7

)

“4)
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