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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=2-23iand w=—1+3i
show that
@ [F[- 1
w w| (3)
(b) arg(zw) = arg(z) + arg(w)
®3)
\_ y,
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4 )
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.
(2)
(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.
(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)
. J
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Question 2 continued
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4 )
3. Given
1 5
“lo 2
(@) prove by mathematical induction that, for n € N
C (1 52—
0 2"
(6)
Given
-1 0
Lo
(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
1)
Given that, for a particular value of n, 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
3)
\ y,
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P 7 4 0 7 8 A0 8 3 2

PMT!

CRKLR

<
< <
’0‘01071‘0
QX el
e %
0‘”‘%0‘
K ’0‘

<

=
% 1988
PRS- 0088
/]

.
%5

Poss
% &
poog-toly

%%
o
A
0'0.

0955

$%e%



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

%%
kB Y SRR
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

A REIRIEE,
CXELRS

A SRRRHALS

R
S
E D
f
)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S

I Etstie
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
00‘;'00 ENALE Y
PO leuzatoedoletenet
RRRLRIRRL oS

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 3 continued
\, J
9
mmo VD0 O Turn over »
P 7 4 0 7 8 A 0 9 3 2 urhove

PMT



7

Question 3 continued

10

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

L]

PMT!

LSRR
S
CRRKS

09%8S
[909696%%
IR

IR
De%e%e

AR
SR5IK
[909696%%
D Setatetes

KRS
258

SR
50K

[909696%%

DoSetatetets

y 9%
RS
SIS
SRBRL



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

%%
kB Y SRR
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

A REIRIEE,
CXELRS

A SRRRHALS

R
S
E D
f
)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S

I Etstie
25
&
oo

<
ot
2%

!

%
S
KEETESS
SR

2
AN INKI TN X
POl euzetoeboleteratetel
JIRRIKESS K

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

£ RIIERIIIHKIIA
oS X QSRR
O AT Ra oo to RS tato oo e e g S REEY
LS K \
KL

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

7

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

PMT



4 )
4. (i) zy=a+bi and z, = c +di

where a, b, ¢ and d are real constants.

Given that

e b>d

* 7, +1, isreal

.« al= Vi3

« |z]=5

e Re(z,-17)=2

show that a = 2 and determine the value of each of b, c and d
(5)

(ii) (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|
®3)

. v,
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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

(i) the value of p

(i) the value of g

(4)

w,
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6. The quartic equation

2x* + AxP — Ax? -5x+6=0

where A is a real constant, has roots «, B, y and

(@) Determine the value of

Giventhat o> + B> +y> + 8% = _%

(b) determine the possible values of A

3)

()

.

18

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

L]

PMT!

S
3€§§%
S
D dodedetes
IRLLLES
KRS
D doteletes
ooete%e%s

A

)% ©

o igs
ol

AR
KON
0 % )
SN
datecer el
Sl
Y
PRI te!

S o
R&G5
0 a%e)

PLOSEY atet
plotacastes
JoSe e
SRS
S
KR
Jate” ~ 3088




<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

%%
kB Y SRR
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

A REIRIEE,
CXELRS

A SRRRHALS

R
S
E D
f
)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S

I Etstie
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
00‘;'00 ENALE Y
PO leuzatoedoletenet
RRRLRIRRL oS

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 6 continued
\, J
19
mmo R0 R Turn over »
P 7 4 0 7 8 A0 1 9 3 2

PMT



7

Question 6 continued
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Figure 1

The curve C shown in Figure 1 has polar equation

where a is a constant.

r=a(l+sin6)

>
C Initial line

—-n<0<

The tangents to C at the points A and B are perpendicular to the initial line.

(@) Use calculus to determine the polar coordinates of A 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 A to B is 10m,

(b) show that a =

2043
9

(2)

(c) Use algebraic integration to determine the surface area of the swimming pool,

according to the model.

(4)
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 12 marks)
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( )
8. Given that
y = cosx sinh x X e R
(@) show that
d*y
o P
where k is a constant to be determined.
(5)
(b) Hence determine the first three non-zero terms of the Maclaurin series for y, giving
each coefficient in simplest form.
®3)
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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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r

9. Given that

y =arcsin3x ——< X<

W
W | =

. dy .
(a) determine ay in terms of x

The curve C has equation

W | —

y = cos(arcsin 3x) -3 <x<

(b) Determine g_y giving your answer in simplest form.
X

(c) Hence determine the x coordinate of the point on C at which the gradient is 4

(2)

(2)

3)

v,

30

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

L]

PMT!

LSRR
SR
2
25
250555
oSadesess
oo
SRS
K
KRR
o
5%
35
SRR
K
LGRS

[9a0uve 1%
s 08
AT
RERXAS

5
oz

RS Sorarads
<R
boSetatries
boS0sves 15

fotel
KA

5

posetenstel
%
KA
S




<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

%%
kB Y SRR
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

A REIRIEE,
CXELRS

A SRRRHALS

R
S
E D
f
)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S

I Etstie
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
00‘;'00 ENALE Y
PO leuzatoedoletenet
RRRLRIRRL oS

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 9 continued
\, J
31
mmo D0 A Turn over »
P 7 4 0 7 8 A0 3 1 3 2

PMT



7

Question 9 continued

(Total for Question 9 is 7 marks)

TOTAL FOR PAPER IS 75 MARKS
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