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1. Solve the equation
z2-32i=0
giving each answer in the form re' where 0 < 0 < 2z
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Question 1 continued
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2. Use algebra to determine the set of values of x for which

X x+3
<

~
2—x X

(Solutions relying entirely on graphical methods are not acceptable.)
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Question 2 continued
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Question 2 continued
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3. A transformation maps points from the z-plane, where z = x + iy, to the w-plane, where
w =u + 1v. The transformation is given by
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The transformation maps the imaginary axis in the z-plane onto the line / in the w-plane. o B

Determine a Cartesian equation of /, giving your answer in the form au + bv+c =0 where
a, b and c are integers to be found.
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Question 3 continued
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Question 3 continued
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4. (a) Determine the general solution of the differential equation

d
(x+1)—y—xy=e3x x> -1
dx
giving your answer in the form y = f(x).
()

(b) Determine the particular solution of the differential equation for which y =5 when x=0
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S.

Given that y = tan’x

(a) show that

=2 — Stanx sec’x(psec x + q)
dx?

where p and ¢ are integers to be determined.

T

(b) Hence determine the Taylor series expansion about 3

3
T

©))

of tan’x in ascending powers of

T . . . .. . .
x—g up to and including the term in | x 3 giving each coefficient in

simplest form.

(&)
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6.

The complex number z on an Argand diagram is represented by the point P where

|z+1-13i]=3|z—7-5i

Given that the locus of P is a circle,

(a) determine the centre and radius of this circle.

)

The complex number w, on the same Argand diagram, is represented by the point O, where

3
arg(w—8 —6i)=—77r

Given that the locus of P intersects the locus of Q at the point R,

(b) determine the complex number representing R.

C)
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7.

(a) Show that the transformation x =¢*> transforms the differential equation

d’y dy
dx—— +2(1 +2+/x )— — 15y=15 1
xdx2 ( x)dx Y * @

into the differential equation

2
&y v

— — 15y =15¢2 11
ds? ds Y (In)

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

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

)

©)

(0))
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T
_Ta
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0 S
R
P
0 o
C Initial line
Figure 1
The curve C shown in Figure 1 has polar equation
=1+sin6 LA 0 < z
r=1+sin 7 <5
The point P lies on C such that the tangent to C at P is perpendicular to the initial line.
(a) Use calculus to determine the polar coordinates of P.
)
T
The tangent to C at the point Q where 6 = B is parallel to the initial line.
The tangent to C at Q meets the tangent to C at P at the point S, as shown in Figure 1.
The finite region R, shown shaded in Figure 1, is bounded by the line segments OS, SP and
the curve C.
(b) Use algebraic integration to show that the area of R is
L (a3 + )
32
where a and b are integers to be determined.
(6)
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9.

(a) Show that
= (n—1)Y =50 - 10 + 10n> — Sn + 1
(2)

(b) Hence, using the method of differences, show that for all integer values of n,

1
rt= En(n +1)(2n +1)(an® + bn +c)

r=1

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