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S-1: Ergenvolues & Eigenvectors )
1. Given that 53:Tne (ayley- Homiton Tuesrem

3 2 o
A= 8
2 2 o
2
(a) find the characteristic equation for the matrix A, simplifying your answer. s
=
® a8
(b) Hence find an expression for the matrix A" in the form AA + ul, where 1 and y are 5
constants to be found. b
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2. (i) Determine all the possible integers a, where a > 3, such that

15=3moda

(ii) Show that if p is prime, x is an integer and x> = I mod p then either

x =1mod p or x=-1mod p

(ii1) A company has £13 940 220 to share between 11 charities.

Without performing any division and showing all your working, decide if it is
possible to share this money equally between the 11 charities.

i. I5-3=Ka

12:Modular Artvmence 14 Dby Tess

2

(&)

2

la:ko  keZ

O Musy be o OGwsor of 12 geeaty thon 3.

'2/'1/,1/:3./40 6; |'Z.

0-= "" 6;'2.,’

bo X*-1 & dwsible by p.

(x1)(x-1) s owmskle by p e smee ‘pis pome  edner (X1

IS Owsible

by @ or (Xxu) s awsble by p. \

, N must
< X =1 moo p or = -l mod py menhon

i, Must  neac f 13040220 s gwisioie by 1)

An wreger 18 dwsiote by 11 1f 4ne OMdatng Sum of ks oigis s 11

1-3+9-4+0-2+2-0 - 3

M43 (2 s not cwisione by 11)

“ 1S not posSible fo SO e Money  equally  behween 171 chanhes 4

VaUY SIHL NI ILIIM 1ON O

- y3¥V SIHL NI 3LIYM ION Oa

OGV%E%%&% |

)¢

P 6 1 8 6 3. A0 4 1 6



: 3Y: Lo on on ﬂfammﬂ)wgmmw

3. Acurve C in the complex plane is described by the equation 3.9 : Re&m W an Prgonat Il)nogm
|z—-1-8i] = 3|z—1
(a) Show that C is a circle, and find its centre and radius.
“)
(b) Using the answer to part (a), determine whether z = 3 — 3i satisfies the inequality

|z —1-8i|>3]z -1

2
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(c) Shade, on an Argand diagram, the set of points that satisfies both

|z-1-8i>3|z-1 and 0<arg(z+i)<£
4 4
C))
a. USE ALGEBRAIC APPROALH OF EVALUATIIG LOCT:
12-1-8i | = 312-1)
let T = OLtiy
Votviy -1-8i b =3 aaiy -l
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DO NOT WRITE IN THIS AREA

- DONOTWRITEINTHISAREA
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Question 3 continued
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C. REMEMBER: IF 2 OR S USED,MUST WUSE STRAIGHT LINES.

If 2> OR < (D, MUST USE DASHED UNES
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a3 Omer & Subgroups

4. The set {e, p,q,r,s} forms a group, 4, under the operation
Given that e is the identity element and that
P =¢q

(a) show that
(i) p*q=r

(i) s*p =gq
2)

(b) Hence complete the Cayley table below.

*
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P g
P 4
S ®
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A spare table can be found on page 11 if you need to rewrite your Cayley table.

2

(c) Use your table to find p*g*r*s
(O))

A student states that there is a subgroup of 4 of order 3

(d) Comment on the validity of this statement, giving a reason for your answer.
2

Q. D* q, =

~\
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DO NOT WRITE IN THIS AREA
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Question 4 continued

* Kk ¥
¢ P & v S8

(p*a)* (¢r*s)
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0. The ovaer of the group s S,
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Only use this grid if you need to rewrite the Cayley table.
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(Total for Question 4 is 7 marks)
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TRE Fommg Rewurrence  Retohwons

H-Z‘Sowmg Fust-Ocaer Rewrrence Relohons

5. On Jim’s 11th birthday his parents invest £1000 for him in a savings account.

The account earns 2% interest each year.

On each subsequent birthday, Jim’s parents add another £500 to this savings account.

Let U, be the amount of money that Jim has in his savings account » years after his 11th
birthday, once the interest for the previous year has been paid and the £500 has been added.

(a) Explain, in the context of the problem, why the amount of money that Jim has in his
savings account can be modelled by the recurrence relation of the form

U, =1.02U,-, +500 Uy=1000 neZ”
3)
(b) State an assumption that must be made for this model to be valid.
1)
(c) Solve the recurrence relation
U, =1.02U,,+500 Uy=1000 neZ"
)
Jim hopes to be able to buy a car on his 18th birthday.
(d) Use the answer to part (c) to find out whether Jim will have enough money in his
savings account to buy a car that costs £4 500
(2)
o Uni s e omount w ine Soving  auount N1 years  ofkr Jimé " bwaay.
T 18 woeosed by 2% oo year , So 18 102 Uy,

Jwms  pacents
Uo:1000 os s

b. Assumes tnat Jim  does not  withamw any Money from  the

c Un: 102 Ug, +500

Homogenous  pact (cf):

Un = VOZ Uy,
Wa-: ¢ (102)"
12

muest £S00 AW entn
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sSubsSequent lowfmaoy So S00 8§  oddedl.
omout  Irwestedl on JwmS bvtnolay. /
savings OCcount

Non - homogenous part (p1)
bn: 2 } Sub e U eq”
Upy = A ot solve  for A

A=)01A +S00
0-02A- -500
A= -25000
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Question 5 continued

gen so™: W= ¢ (vol) -15000

Uo: c¢(1-02) - 1S00OO - 1600 sub 1o U,°1000
C - 13000 = (000 Yo fwma  value of ¢
C=16000

Pochewtar st Ua: 6\60000-02.)"-7.3'000”

d o0 me N bimoy, o been  Fyers, S
. .
Uz - awooh-oz)"-’tsooo
UWg: UB6S-87F259
2 £4365-83
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