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

z, = 1(0054—7r + isin4—ﬂj zZ, = V3 -3i
2 5 5

(a) Giving the answers in the form re'® where —7 < 6 < 7, determine the exact
values of

1

(=)

482z,
& (6)

(1)

(ii)
(b) Determine the exact values of z for which

z :Zl

Give the answers in the form r(cos6 + isin@) where -7 < 0 < 7
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) g
(i) f(x)=(1+4x)In(1+4x) x> —i
(a) Show that
f"(x) = Aln(l + 4x) + B
where 4 and B are constants to be determined.
3)
(b) Hence write down the coefficient of the term in x* in the Maclaurin series
expansion of f(x).
1)
(ii) ji—f+(3x—1)%+2y2 =5
Given that y = 2 and % = -3 at x = 1, determine the Taylor series expansion for y
in ascending powers of (x — 1), up to and including the term in (x - 1)3 , giving
each coefficient in simplest form.
(6)
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3. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Given that
x+k> 3x
x-3 x+4
where £ is a constant,
(a) show that
(x=3)(x+4) (26" — (k + 4)x - 4k) <0
where 4 is a constant to be determined.
3)
(b) Hence, or otherwise, determine the range of values of x for which
x+2> 3x
x-3 x+4
“4)
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r

4. (a) Determine the general solution of the differential equation

x%+2y:12x2\/x4+9 x>0

giving the answer in the form y = f(x).

3)
Given that y = 75 at x =2
12
(b) determine the particular solution of the differential equation, giving the answer in
the form y = g(x).
(2
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GradeMax

f(r)= r>0
( ) r(r + 1)
3
(a) Express f (r) in partial fractions. =
(1) S
=
12, + 1217 + ki + kr + 1 %
g(r) = r>0 5
r(r + l) m
=
where k is a constant. E'
Given that E
g(r) = h(r)+£(r) =
(b) show that
h(r) =121 + k
You must make your method clear. 8
(1) z
(c) Hence, using the standard results for summations and the method of differences, =
show that :EU
=
n m
(n+l)2g(r):4n4+10n3+(k+A)n2+(k+3)n =
r=1 g
where 4 is a constant to be found. :
3) 2
>
Given that
(n + I)Zg(r) = n(n + 2)(4n2 +2n — 1)
r=l1
(d) determine the value of k.
You must make your method clear. o]
(2) o
<
()]
—f
=
=
-
m
2
-
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(Total for Question 5 is 9 marks)

KL

X
92
S
dodels
%

20!

J

19

N 0 A A —
O .
P 8 5 0 06 6 R A 0 1 9 3 2 Turn over



initial line

Figure 1

The polar curve C has equation

r=k—2cosf 0<o<nn

where k is a constant and £ > 2

The region R, shown shaded in Figure 1, is bounded by C, the line with equation 0 = 7
and the initial line.

Given that the area of R is (4 + \/g )77:

(a) use algebraic integration to show that

K =6+25

The tangent to C at the point P, where 0 < 8 < 7, is perpendicular to the initial line.

(b) Use calculus to determine the polar coordinates of P.
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(Total for Question 6 is 9 marks)
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. (a) Show that the substitution y = zcosx, where z is a function of x, transforms the
differential equation

o,
2 (@)
(0052 x)d—J; + (sin 2x)d—y +2y = (12cos2x)cos’ x D =z
dx dx <_D|
into the differential equation ;EU
=
d*z =
— +2z =12c082x () <
dx T
(3) &
B
It is given that z = A cos2x, where A is a constant, is a particular integral of differential =
equation (II). >
(b) By solving differential equation (II), determine the general solution of differential
equation (I), giving the answer in the form y = f (x)
“4)
The graph of a particular solution to differential equation (I) passes through the points
(0, 1), 3—”, 4 | and E, p | where p is a constant. 8
4 3
=
. . . o
(c) Show that p = q(3 -3 ) where ¢ is a rational number to be determined. ;
0) 3
=
I
2
e
=
v
2
o
m
>
O
o
=
()]
—f
=
=
-
m
2
-
=
7
>
o
m
>
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(Total for Question 7 is 13 marks)
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8. The curve C in the z-plane, where z = x + 1y, has equation

1 =,
yza(x2—4x+3) o
5
vA -
=
2
o'
m
<
C -
i S
n
B
)
m
\ :
>
(0] \/ X
)
(@)
. =
Figure 2 2
A sketch of the graph of C is shown in Figure 2. E
Given that the line with equation y = mx is a tangent to C -
2
(a) determine the exact possible values of m. E
3) =
) . .. =
(b) Hence determine the range of values of arg z for points on C, giving the answer =
in degrees. >
3
The transformation 7 from the z-plane, where z = x + iy, to the w-plane, where
w =u +1v, is given by
w=i(x—2i)" +2y-5i
O
Curve C is mapped by T onto the straight line / g
(c) Determine an equation for /, giving the answer in the form v = f (u) 2
3) =
(d) Hence determine the minimum value of |w| for points on /, giving the answer in the E
form k+2 where k is an integer. E
2 T
7
>
o
m
>
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