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MATH 2022 Week 2 Worksheet

QY Complete the following tables :

27.4 : t O I 2 3 • o I 2 3

O O I 2 3 O O O o O

I I 2 3 0 I 0 I 2 3

2 2- 3 o I 2 0 L O 2

3 3 O I 2 3 o 3 2 I

25 "

t o I 2 3 4 . 0 I 2 3 4
O O I L 3 of O O O O O O

I I 2 3 4 O I 0 I 2 342L 3 4 O I 2 o 2 4 I 3

3 3 4 0 I 2 3 o 3 I 4 2

4 4 o I 2 3 4 o 4 3 2 I

276 : 27.7 :

• 0 I 2 3 45 • 0 I 2 3 4 5 6
O O 0 O o O O O O O O O 0 O O

I o I 2 3 4 5 I o I L 3 4 562o 2 4 o 2 4 2 o 2 4 6 I 3 5

3 o 3 o 3 o 3 3 o 3 6 25 I 4
4 0 4 2 0 4 2 of o 4 I 5 2 6

35
o 54 3 2 I I 0 53I 6 4

26
o 6 5 43 2 I



Q2/ Give a brief reason why each

of the following arithmetic is not a field
.

-

Reason

IN 2 does not have an additive

inverse

27 2 does not have a multiplicative
inverse

24 2×2 = o but 2 to216
2×3 = o but 2

,
3 to

27,0 2×5=0 but 2
,

5 f o

Mat .dk ) multiplication is not commutative

c : :X ::L :c : :* : :H ::3 , :]



Q4
Ca) In Is

,
-1=4 and -2 =

⑤
,

2×3=1
,

so I =

113
and I = I

.

(b) In 277
,

- I =

④
and -2 =/

§ ,

3×4=5
,

so Is = and =131.

(c) Evaluate in 2,3 :

i""¥=i÷
(d) In 2724

,

16×16 = C- 8) x C- 8) =

so 16h=

1¥
for allbe It

.



Q4/ The associative law for t says

( ta
,

b
,

c ) at Cbtc ) =

17¥
-

The commutative law for . says

( ta
,

b ) a. b =

IF
-

.

The distributive law says

( Ha
, b.c) Catb) c -

-/) -
.

Let G be a group with identity e
.

Then a is abelian if

-(Hg ,
heh ) gh -

- hg
-

The identity element e has the property

(Fg E 9 ) g e = eg =

1¥
If gear then gg

- I
= g-

'

g =

Ted
!



Qsy Let G be a group and g. LEG
.

Then
Cgh)

- I
= h

- '
g-

I

Prod :

( gh ) C h
- '

g
" ) = (Cgh ) hi ' ) g

- I

= ( gchh
' ' ) ) g

- I

by

Taati
-

= ( g e ) g
- I

= g g
- I

= e
,

and

4-' g-
' ) ( gh) =

ti ' ( g-
I ight ) = hi ' ( Cg

- '

g) h )

by associativity
= L

- '
Ceh ) = h

- th = e
.



Q6/ I
•

'

: 2
. •

i
- - - - - .  - - - - - .  -•- - - - - - - - - - - - - - -

i
•

,
•

34
.

:

Put
a = rotation 188 about centre

,
So

L : I t

II
,

2

HII
,

3 ' →

II
,

4 t '

IF
.

Put
p = reflection  in vertical axis of symmetry

,
fo

p : I tMe,

2

HII,

3 ' →

MI,

4 t '

II .

Put
8 = reflection in horizontal axis of symmetry

,
SO

8 : I tMe,

2HID,

3 ' →IF,

4 t 'II .

Complete the table :

I x B 8 The group is

1 I a P 8
abelian ?

a L I 8 A

B P 8 I a

8 8 p a e
false



÷:÷÷i÷÷:÷
Put

× = rotation 1200 clockwise

"

a : Its

121
,

21-7/31

,

3

HTT
÷ I

Put
p = reflection  in vertical axis of symmetry

,

"

p : its
,

21-7/3
,

3AM
÷ I

Then
L

"

: I 1-7 3
,

Lts I
,

31-7 2

xp : its 3
,

27 2
,

31-7 I

Ip : its 2
, 2hI

,
3 ↳ 3

Complete the table :

I a a
'

p xp Jp
I I L L

'

P LP tip The group is
a a a

'
I xp at B

- a abelian ?
× a I L Ip B xp

p p Lys xp I a
'

a True

F
xp xp p Ip a I a

'

x-p x-p app a
'

a I



Q8/ Working over The
,

put

a -
- fi ;]

,

B -
- I

:
:]

,

I -

- f ::]
.

find
° I , o

= I
a' =L , , ) ,

B ! ( o , ] ,

I I I o

AB -
- ( o i ) ,

A' B = ( , l ) .

Complete the table :

I A A
'

B AB At B

I I A At B AB At B

A A Ah I AB AtB B

A
"

Ah I A AhB B AB

B B AtB AB I A
'

A

AB AB B AtB A I A
'

At B AtB AB B A
'

A I

How does this compare with Q7 ?
same table it A =L

,
B =p ,

I = I


