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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 z
w [F-d
wl W] @)
(b) arg(zw) = arg(z) + arg(w)
3)
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(Total for Question 1 is 6 marks)
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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.

2
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.
2
(c) Determine the acute angle that the flight path of the arrow makes with the target.
Give your answer to the nearest degree.
2
(d) Determine the distance travelled by the arrow.
(1)
(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.
(1)
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r

3. Given

St

(a) prove by mathematical induction that, for n € N
(1 5(2n-1)
0 2"

Given

-1 0
B =
0 1
(b) describe fully the single geometrical transformation P represented by the matrix B

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)

2

1)

(&)

J
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Question 3 continued

e%e%
o%%
02000}

o%%
oe%%

XK
2RI
RRXRR

0.0.0
SRR
datetetele

L

¢

%!

0%
2558
3

o
5555 XK

XX 0&0 ot seteoteteteted.
RRRLREZRRLRELRRLRRK

OO0
IR
QK

Sototeseses
%

o%
%o
boet

%5
o

00
5
K

000,
2%
1 0

9

o R0 PN O Turm over »
P 7 4 0 7 8 A 0 9 3 2



7

Question 3 continued

10

p 7 4 0 7 8 A 0O 1 0 3 2

L]

QXHXXK
KRR
CHRXRS
GRRXRS
RRRS
KRRHES
HRKS
poososetees
CHRXRS
GHRXRS
RRRS
XK
QRRRS
KK
RS
CHHXRS
KLRRES
RKLRHES
ZHXRA

555
boss vz
9>

¢
<55
&’

et
%S

%
%
X ;:‘;
5

0% %%

2% %

SRXSM
SRR

000009000 %000 0% 0
030%%% %% v
RIS
ISR

9
0
(0.0 00000000,
SRR
O 00000090,

IS
XX KKK
KKK KX
(00,000,
R8BS
S5,

.Y
0% %
Dose%0%
Joss & Js

<X
NS

%
o5

%
XK
o%

GG

potetototototototoroseseseses

2959593 ettty
ooteh Vot e b
oSetetoreds
0RERTRRD

dtetoete%!
LR
o20teteloete%e%

ol ot tetetetetese!

(%
0908
295959

OO
RS
030!
XX
5

0
%
4@@%
55
35S

6%
o208
5
oS etotetotetetotetotetetote!

X8
RRRRRKKS

o%
%% %%
SRR

X
55
X5
35
3RS

PO 4
00029 9208
-

o
S
QX 5

X
X%



2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 cocoocec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRREKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
SRS

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 3 continued

(Total for Question 3 is 12 marks)

e

11

R0 P R Turnover »
p 7 4 0 7 8 A 0O 1 1 3 2 urhove



4. (1) zy=a+bi and z, = c + di
where a, b, ¢ and d are real constants.
Given that
e b>d
* z +z, isreal
|| = NE

|zz|=5

. Re(z2 —21) =2

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

(3
(i) (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.
(2)
(b) Determine the range of possible values of |z — |
3)
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Question 4 continued
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-
5. Three planes are defined by the following equations
2x—y+z=3
X+py—-3z=gq
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 ¢
“)
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-
6. The quartic equation
2x* + AxP — Ax? - 5x+6=0
where A is a real constant, has roots o, 8, ¥ and &
(a) Determine the value of
3 3 3
e e
o 4
3)
Given that a® + B> +y> +6° = —%
(b) determine the possible values of 4
3
\_ J
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Question 6 continued
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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 = w
7 2)
(c) Use algebraic integration to determine the surface area of the swimming pool,
according to the model.
C)
J
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Question 7 continued

(Total for Question 7 is 12 marks)
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r

8. Given that

y = cosx sinh x xelR

(a) show that

where k 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.
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 8 marks)
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( )
9. Given that
y = arcsin 3x —léxgl
d ne & in terms of x ’ ’
(a) determine . o
The curve C has equation
y = cos(arcsin 3x) —géxéé
(b) Determine Y giving your answer in simplest form.
dx 2
(c) Hence determine the x coordinate of the point on C at which the gradient is 4
3)
. J
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Question 9 continued

(Total for Question 9 is 7 marks)

TOTAL FOR PAPER IS 75 MARKS
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