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1. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Given that
z=2-2V3iand w=—-1+3i
show that
z 4
@ 7=
Wl v 3)
(b) arg(zw) = arg(z) + arg(w)
3)
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Question 1 continued
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2. An archer shoots an arrow towards a target.

In a model
» the arrow is a particle
» the flight path of the arrow is a straight line
 the target is part of a plane
Relative to a fixed origin O
» the arrow is fired from the point with position vector 3i — 5j + 2k
+ the plane containing the target has equation 2x + 4y —z =3
Use the model to answer parts (a) to (d).

(a) Determine the shortest distance that the arrow must travel to reach the plane.

The arrow hits the target at the point with position vector 6i — 2j + k

(b) Determine a vector equation of the flight path of the arrow.

(c) Determine the acute angle that the flight path of the arrow makes with the target.
Give your answer to the nearest degree.

(d) Determine the distance travelled by the arrow.

(e) Comment on whether the actual distance travelled by the arrow is likely to match
the answer to part (d), giving a reason for your answer.
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Question 2 continued
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3. Given

[o 3]

(a) prove by mathematical induction that, for n € N

_ {(1) 5(2;— 1)}
(% )

(b) describe fully the single geometrical transformation P represented by the matrix B

Given

The transformation Q is represented by the matrix A”

The transformation P followed by the transformation Q is the transformation R, which is
represented by the matrix C

(¢c) Determine C in terms of n

Given that, for a particular value of », the transformation R maps the point with
coordinates (27, 1) to the point with coordinates (a, a), where a is a constant,

(d) determine the matrix that represents the transformation Q

(6)
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Question 3 continued
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4. (1)

(i)

zy=a+bi and z, = c + di
where a, b, ¢ and d are real constants.
Given that
e b>d
* z +z, isreal
¢ lal=V13
. |zz| =5
. Re(z2 - zl) =2

show that @ = 2 and determine the value of each of b, ¢ and d

(a) On the same Argand diagram
«  sketch the locus of points z which satisfy |z —12| =7

« sketch the locus of points w which satisfy |w — 5i| = 4

showing the coordinates of any points of intersection with the axes.

(b) Determine the range of possible values of |z - w|

C))
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Question 4 continued
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7

5. Three planes are defined by the following equations
2x-y+z=3
X+py-3z=¢q
3x+y-2z=4
where p and g are constants.
Given that the planes form a sheaf, determine

(1) the value of p

(i1) the value of ¢

(C))
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Question 5 continued
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6. The quartic equation

2x* + Ax? — Ax? -5x+6=0

where A4 is a real constant, has roots o, 8, y and &

(a) Determine the value of

Given that o + B> +y* +6° = -

(b) determine the possible values of 4

(&)

(©))
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>
C Initial line
Figure 1
The curve C shown in Figure 1 has polar equation
r:a(1+sin0) —-n<0<
where a is a constant.
The tangents to C at the points 4 and B are perpendicular to the initial line.

(a) Use calculus to determine the polar coordinates of 4 and B

(6)
The curve C models the perimeter of the surface of a swimming pool.
Given that, according to the model, the distance across the pool from 4 to B is 10m,
(b) show that a = #
(2)
(c) Use algebraic integration to determine the surface area of the swimming pool,
according to the model.
C)

SIS

58

N ! \ \ S
S Q/ \5)q/ g %

XS

| VAWV SIHLNIZLINM L

22



SRR

%

K
’0%:
o%%

Q%p

!

5
ol
000!

X
X

SRS
oot tetetetetetetel
bo%s SRS

Qﬂp

X KK

0000::
IR RKX
X XKKKK
19090%%%%
20%0%0%%%%

o0

<X
CRRRRLRLRKS

ALK

o%

o
o
&L

%
X
RS
X
X
XRR

KR XX R
00090005399
16%%% %%

5%
%%
R

o
RR

ot

$0.0.0.0.0.
2228

~

%%
3%
&

-
o
N

2%
S

OOCEAAA
SRS
Setetete
-%]r
LIRS,
SR

G
0%
"
K
355

R
&

%%
%%
N

ravadge

X

02
e
o
‘0

<>
2 %
[ =
avevede e
HHIHIRRKKS

XX
R
r.{
X X

¢
0%

%%
o%

Q-0
R

<
tetete%s

%%

>
pretosstossses

::::
6% %

X
%%
3
S
Qp

096%%%%

K
5
do%es
55
5

2L
555

.:.:
255

AL
SRR
Stotetelete%s
oot toteteotetete!
255

<
%

K
X
‘.

X
<
000
9%
3555

00
KK
X

0ol

0%

XL
d0%ed

od0%ed

5
o
o
%

<
X XK KK
RRRLREE

O
&

%
5
5
S
5%

XX
e
&
Qp
XX
Qﬂp

<
3
%3
é'
0

X2
0
o
X

QQQQO
9%

0
5
Q’
Qp

$
’:
55

<
<
S

X XK KK
BEAR
RER
R R

X X RKKK
S

XX
A

A
XX
"

1909000909 %%

00
ototetosetes
<%
%,
35

%%
e
‘Y
vavels
Qg

R
35
%!
255
%
35

%@%g
RRRRK

5@?
':‘:’
RRKS

XX
RS
5
55
%
5

O
9%
%%
L

%
XX
196%%
196%%
196%%%
RRL

~ \
Question 7 continued
\. J
23
L] Turn over »



000
00

X X KSEEEKKEKKL

9%

4 N

090%9%0%%
botetetoteted

5
HRRRKK

20!

Question 7 continued

K REEILELLEIKLELLKL

<

K RKKRKLKKKL
02000 %%
XX

o0%%

XK AIHK AR IIK KA
X

(%
KRR
%0

XXX
0%

%

XX
<

55

otete

%S
oSS wzo Jo%8
N
5
g

%
:’:"
%%
%% %
'z’b

%

X2
XX
%
25
do%

o0
o0
XX
%
X

X
XX
X
XX
5
o2

00K
Lot ototetetotetetetotetete!
Lot tototetetotetetetotetete!
oo tatetetetetetetetete!
RIS
RRRRRIILLLLR

<>
5%
o205
Joseseses
&
KRS

<
S
% %
A
NSO
B

o
R

M oA SAW,
K

.Q
Booss
XX

3

¢
255
3%
3RS
LRI

.’
Pose
]
bl
%S
5

X X
<
5
.0
X
6%

QKKK
308

K RIKRELIKRLIIELRLK

2K

o%
%

0009000 %000 %090 %% % %%
KR

IS
RRRRRIS

dotetotelotelotoletotetetetete%et

X RIIKKAK I IHKAIKAIHKKN

0
XXX
X XK
%
%
o

020 %0 %0 %%
Deseseseses

%
X X

<
X

Fotelel
<
%

<
XX
SIS

%

O

Stetotede!
Setotodes

<>
0
000
2555

KRS

,
\
0%
0.0
0’0
55

24
CEmC]



4 N

Question 7 continued

J
‘00’%003’000;:0" bt
LRLRLRRLRLRLRRIRLR,

0>
ogetess
DY)
s‘,‘\’a

7 N
R

XXX
3
e
X

"

9
<X
K
0%
XXX
%%
0%’

X KSR KRX

%%
o2
KRIRARAKARAARH

55

>
%

5

QIRLK

O
3%
bototeteses

OO
QIS
XX

S0l

8%
:::::.
R

0L
XK
3K
35555

036%%6%%%

%
<

55

o

ﬁ%
5

S

oSotetetototet
RRRIRES
i?ﬁ%ﬁ‘ 5
S

95999
0KKKL
55
W
00‘0
XK

o

A
.

3,
o
%

6%%%%
%

oo
} a

X

R

‘AR
%%
2%

e
2R

000.0‘:‘:00000
()
-y
=
%
o

QKX
r)
>
o

O
oSetose%
€]
P o¥ o
e
S

S

0KS
%S

'S
%

S
%S
95
%!
RS

(Total for Question 7 is 12 marks)

25
[N (W Turn over »



~ )
8. Given that
y = cosx sinh x xelR
(a) show that
d*y
o P
where £ is a constant to be determined.
)
(b) Hence determine the first three non-zero terms of the Maclaurin series for y, giving
each coefficient in simplest form.
3)
- v,
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r

9. Given that

. 1 1
y = arcsin 3x —g <x< 5
. dy .
(a) determine 2 in terms of x
dx 2
(2)
The curve C has equation
. 1
y = cos (arcsin 3x) -3 <x< 3
(b) Determine % giving your answer in simplest form. 3
@) .
(c) Hence determine the x coordinate of the point on C at which the gradient is 4 ;
3) 3
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