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1. The operation * is defined on the set G = {0, 1, 2, 3} by
X*y=x+y-2xy (mod 4)

(@) Complete the Cayley table below.

y

(b) Show that G is a group under the operation *

(You may assume the associative law is satisfied.)
(c) State the order of each element of G.

(d) State whether G is a cyclic group, giving a reason for your answer.

Apply this to each =,y (Zt;f t;.t\e_.
* 0 1 2 3 «— X
0 0 | 97 3
1 l O 3 ya
2 2 3 @) |
3 3 2 I @]
9~

(2)

(3)
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1)

(b))  Under *

G- sohshes the &4 goup axioms:

1. |d-€nH{’EA) cdement 9 O becouse the ouw [ columns

are. un c\nan%ed“

). There 1S closwe .

@ -For points |+ 2

2 Al elements have on wverse: «— Ox b =

e

- 0 s %e\{‘—'mue

i

L ond. 3 ore Self- inverse ®

.

L. Associahve laws i MS O O,

J

2

p 7 2 8 0 8 A0 2 1 6

OmC .

PMT!

CRKLR

Py

0K
Ky
X%
o
S
2250







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PhysicsAndMathsTutor.com PMT

( )

e

> X

% S5
&

X
SRS
S
Sootoseses
RS

0%

Question 1 continued
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(Total for Question 1 is 8 marks)
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4 )
2. Alinear transformation T:RR?> — R’ is represented by the matrix
5 1
"k -3
where k is a constant.
Given that matrix M has a repeated eigenvalue,
(@) determine
(i) the value of k
(i) the eigenvalue.
(6)
(b) Hence determine a Cartesian equation of the invariant line under T.
(@)
L) Gioenvalue /s (V) are. such thak AV = Av det(A-AN =0
S 1l _ 1A O = 0
k -3 |o A
5 -A I = 0
e -3-A |
(5-M(-3-X) - 1xk =0 ©O
-15-2A+ A" -k =0
AP -2) - k+15) =0 O
Repeoted. eigenvolue. - only one. cook So b*-4oc =0
(-DN*-4gxlx-(lk+15) =0 O
4 + 4k + 60 =0
b = - —:— =-b O
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Question 2 continued
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 8 marks)
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g NG
3. A complex number z is represented by the point P on an Argand diagram. §§§§;‘§§§§
Given that S
z-4-i It
argl — | =—
z-2-Ti 2
(@) sketch the locus of P as z varies,
()
(b) determine the exact maximum possible value of |z|
()
(o)) asog ( z - \ = IO 1S o emiciccle vl endl
“\z-b/ % points a and b.
L \\ b= 7++ = (2L.3F)
/ drawn ankiclodewite fom a oo, | -

Veveve "%
KL
S

(b) 2 lies on the circumfetence of the circle

J

2 9 |
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Question 3 continued

(Total for Question 3 is 7 marks)
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A student takes out a loan for £1000 from a bank.

The bank charges 0.5% monthly interest on the amount of the loan yet to be repaid.
At the end of each month

 the interest is added to the loan

» the student then repays £50

Let U_be the amount of money owed n months after the loan was taken out.

The amount of money owed by the student is modelled by the recurrence relation
U =1.005U  -A U,=1000 neZ

where A is a constant.
(@) (i) State the value of the constant A.

(if) Explain, in the context of the problem, the value 1.005

Using the value of A found in part (a)(i),

(b) solve the recurrence relation

U, =1.005U_ -A Us=1000 neZ'

1

(c) Hence determine, according to the model, the number of months it will take to
completely repay the loan.

(2)

()

(2)

() A =50 O < gmount subktacted. (' repaid) each monta

(b)  Gereral soluhon for U= 0U,, + 3(!\3 : U,

10

(i) Wnferest fare & 05 % <0 mulhiplied by 1:005 @

n

(:F: : \Jn = Ckk)n-q =£7 kJ{\'= C:Cl
n
Up = 1.00500., = Un = c(1.005)

PS : g(n) is o consrant (-s0) so PS =A

= CF + P3S

A = 1.005A-50 © ) sub. who o/\ginal equation
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Question 4 continued
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-0-005A = -50

A = 10000 O
CF + £S
(Grenesal solubon : Up = c(1-005)" + 10000 ©

When U, = 1000 :

% (o]
1000 = c(1-005) + 10000
%% 1000 = C + 10000

c = -9000 O

Up = 10000 ~ 9000 (1-005)" ©

() U = 10000 - 9000(1-005)" =0

10000 = 9000 (1-005)"
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Question 4 continued
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Question 4 continued
(Total for Question 4 is 9 marks)
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5. (i) Making your reasoning clear and using modulo arithmetic, show that

214°% is divisible by 8

(it) The following 7-digit number has four unknown digits

[a]5[b]8[a][b]O

Given that the number is divisible by 11

(@) determine the value of the digit a.

Given that the number is also divisible by 3

(b) determine the possible values of the digit b.

3)

(2)

3)

() 21U = b (modR) O

I

S04 = b (mod ) = 214 = 3 (modR) = 4 (mod®)

So(Ue) = 43 (mod 8 => 214°

= bl (mod ) ©

UL = 0 (mod®) - 214 is divisible oy €. O

(Wa)  An integer s divisible by W\ if the a\\'emah'n% sum of its

. J
d'\%iks iS diyisible b\j I\

L-S + b - + aa-b+0=1ln O
200 -13 = Hn
let n= -1 because
fo. = -1l +13 o must be 0=a <Qq.
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Question 5 continued
(Total for Question 5 is 8 marks)
. TOTAL FOR FURTHER PURE MATHEMATICS 2 IS 40 MARKS )
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