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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 4-3i

in the form r(cosf + isinf), where » >0 and -t < 6 < 7w

(b) Solve the equation

ZH+4+43i=0

giving your answers in the form re”, where » > 0 and -7 < § <z
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Question 1 continued
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Question 1 continued
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2. Determine the general solution of the differential equation
2dz—y—59—3 = 2e™
dux? dx 4
(6)
v,
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3. VA
y=x"—8x
O P ~ dx X
T Al
Figure 1
Figure 1 shows a sketch of the curve C| with equation
4

S
and the curve C, with equation

y=x"—8x

. 4x
For x > 0, C, has equation y = ——
4—-x
(a) Use algebra to show that C, touches C, at a point P, stating the coordinates of P
)
(b) Hence or otherwise, using algebra, solve the inequality
4
x2—8x>-—4£—
4= |x]
(6)
J
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Question 3 continued
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4.
T » [nitial line
Figure 2
Figure 2 shows part of the curve with polar equation
3
r=4—5cm60 0<0<2x
(a) Sketch, on the polar grid in Figure 2,
(1) the rest of the curve with equation r=4-— % cos 60 0<O< 2
(i1) the polar curve with equation r=1 0<O<2r
A spare copy of the grid is given on page 15.
3)
In part (b) you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(b) Determine the exact area enclosed between the two curves defined in part (a).
Q)
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Question 4 continued
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5. y=+4+1Inx x>%

(a) Show that

d?y 9+2Inx

3
4x*(4 + Inx)?

[oN
=
¥

©)

(b) Hence, or otherwise, determine the Taylor series expansion about x =1 for y, in
ascending powers of (x— 1), up to and including the term in (x — 1)’, giving each
coefficient in simplest form.
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6. Given that 4 > B > 0, by letting x = arctan4 and y = arctan B
(a) prove that
arctan 4 — arctan B = arctan| ———
1+ AB
3)
(b) Show that when 4 =r+2 and B=r
A-B 2
1+ AB  (1+7r)?
(2)
(c) Hence, using the method of differences, show that
arctan _2 - arctan(n + p) + arctan(n + g) — arctan 2 — z
0+ P 1 4
r=1
where p and ¢ are integers to be determined.
C)
(d) Hence, making your reasoning clear, determine
arctan| ——
1+7r)
r=1
giving the answer in the form kz — arctan2, where £ is a constant.
(2)
. J
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7.

A transformation from the z-plane to the w-plane is given by

1+1)z+2(1-1)
w=

z—1

The transformation maps points on the imaginary axis in the z-plane onto a line in the
w-plane.

(a) Find an equation for this line.

(2)
The transformation maps points on the real axis in the z-plane onto a circle in the w-plane.

(b) Find the centre and radius of this circle.

(6)
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8. (a) Show that the transformation v =y — 2x transforms the differential equation
gz+2x(—4x)=2—8x3 D
dx VXY
into the differential equation
e
— =-2xv
dx )
(b) Solve the differential equation (IT) to determine v as a function of x
“)
(c) Hence obtain the general solution of the differential equation (I).
@)
(d) Sketch the solution curve that passes through the point (-1, —1).
On your sketch show clearly the equation of any horizontal or vertical asymptotes.
You do not need to find the coordinates of any intercepts with the coordinate axes
or the coordinates of any stationary points.
)
J
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Question 8 continued

(Total 14 marks)
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