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1. Sketch on an Argand diagram the region defined by

~T<arg(z+2) <%§{z [Tt -1< Re(z) <1}

On your sketch

* shade the part of the diagram that is included in the region
» use solid lines to show the parts of the boundary that are included in the region

» use dashed lines to show the parts of the boundary that are not included in
the region

(4)
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Question 1 continued
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2. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

4 2
3 -1

Find a matrix P and a diagonal matrix D such that

P*MP =D

(7)
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Question 2 continued
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Question 2 continued

P 6 5 5 5 6 A0 6 2 0

O

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



PMT

4 )

6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

Question 2 continued
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(Total for Question 2 is 7 marks)
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3. (i) Let G be a group of order 5291848

Without performing any division, use proof by contradiction to show that G cannot

have a subgroup of order 11

(i) (@) Complete the following Cayley table for the set X = {2,4,8,14,16,22,26,28} with
the operation of multiplication modulo 30

3)

X, 2 4 8 14 | 16 | 2 | 26 | 28
2 4 8 16 | 28 2 14 | 22 | 26
4 8 2 28 | 14

8 16 2 8 14
14 | 28 22 | 16 8 4

16 2 4 14 | 16

22 | 14 26 4 2 16
26 | 22 | 14 4 8
28 | 26 14 28 8

A copy of this table is given on page 11 if you need to rewrite your Cayley table.

(b) Hence determine whether the set X with the operation of multiplication

modulo 30 forms a group.

[You may assume multiplication modulo n is an associative operation.]

(6)

J
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Question 3 continued
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Question 3 continued

10

P 6 5 5 5 6 A 01 0 2 0

O

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



PMT

( )

90000

SR

<

2K

X
SERKIRRKIIRKILR

Question 3 continued

<

K

"
<
XX

XK
C0K

e

%

R
.ﬁﬁ&& L
GRS

6o8%
5

25

0>
S
bose%s

X8
2

<535
9%
KRR
KKK

N
S
d000%0,

S

B

85

fotess
“0.‘0'.0
K.
28

QK
R
RS

&
S
S
Kiteteteds
RRRLS

N
9%, & %
(0% o %%
s

Only use this grid if you need to rewrite your Cayley table.

(00
QLK
odere%s
bosatetes
degolodels

&
&
<

to%s
0%

Q0
%
9058
39258
b5

%!
5
o0sesees

X 2 4 8 14 16 22 26 28

hos 30

66
KKK,
So%ss
5

CRKHKR

(9
bo%es
35

020!
25

o0
LR

85
fote
&

2 4 8 16 28 2 14 22 26

<

09¢
et

o208

o~
55

%
58

6

oo

5

K5 5% A
e O e e
R RIS

(5
55
2355
<5
25

4 8 2 28 14

05
o5
5

05
K
X
&

5
S8

14 28 22 16 8 4

16 2 4 14 16

22 14 26 4 2 16

26 | 22 14 4 8

K5
G TKRS
(0K

28 26 14 28 8

%

SREREIIILLEL

GORERIRILEIRLELE

LKL
KCRIRLKS

5
O
pessstessserseannsseses 0] & N\
%
<

ORI
SHIXRKLLRK,

9%

(Total for Question 3 is 9 marks)
\_ J

1
[ [ Turn over »
P 6 5 5 5 6 A0 11 2 0

ORRKARIRARARAAKAS

5>
oo
80908
5%

2%

%
0%
o%
X2
0%
%
b




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

(i) (a) Use the Euclidean algorithm to find the highest common factor h of 416 and 72

(b) Hence determine integers a and b such that

416a+72b=nh

(c) Determine the value c in the set {0,1,2...,415} such that
23 x 72 = ¢ (mod 416)

(i) Evaluate 5%° (mod 13) giving your answer as the smallest positive integer solution.

3)

(3)

(2)

3)

J
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Question 4 continued
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Question 4 continued
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Question 4 continued
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(Total for Question 4 is 11 marks)

15
[ [ Turn over »
P 6 5 5 5 6 A0 15 2 0

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




r

5. A person takes a course of a particular vitamin.

Before the course there was none of the vitamin in the person’s body.

During the course, vitamin tablets are taken at the same time each day.

Initially two tablets are taken and on each following day only one tablet is taken.
Each tablet contains 10 mg of the vitamin.

Between doses the amount of the vitamin in the person’s body decreases naturally
by 60%

Let u mg be the amount of the vitamin in the person’s body immediately after a tablet
is taken, n days after the initial two tablets were taken.

(a) Explain why u_satisfies the recurrence relation

u=20 wu, =04u +10
(2)

The general solution to this recurrence relation has the formu =a(0.4)" + b

(b) Determine the value of a and the value of b.

(4)

The course is only effective if the amount of the vitamin in the person’s body remains
above 6 mg at all times throughout the course.

(c) Determine whether this course of the vitamin will be effective for this person, giving
a reason for your answer.
3)
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Question 5 continued

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
,:‘A»’ o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[

-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

<
25
A
SRR
R,

S
9%

P!
0

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

Y
&)
‘;.‘.0

FANKIS
R HKIIRILHRKK

0ot
b
Bo%y

9 9
< < 3
X

QAR
:’0’00000
253

(o
58
K
e
%%

<5

%
¢S
2K

S
SRR
000000
LIRS

00
558
joleresessses
DaSetole
hoses
55
RRRILLLAKLEEEE

RRELRS
SEKRRLRR
SRS
QLXK
et

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
.0

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

17

VAL OO RO A0 0 O A 0 W A —
[ [ Turn over »
P 6 5 5 5 6 A0 1 7 2 0



7

Question 5 continued
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 9 marks)

TOTAL FOR FURTHER PURE MATHEMATICS 2 IS 40 MARKS
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