FP3 GROUPS (A2 FURTHER MATHS) 


1)  Part of the operation table for the set S = {2, 4, 6, 8, 10, 12} under multiplication modulo 14 is given below.
	
	2
	4
	6
	8
	10
	12

	2
	4
	8
	12
	2
	6
	10

	4
	8
	2
	10
	4
	12
	6

	6
	12
	10
	
	
	
	

	8
	2
	4
	
	
	
	

	10
	6
	12
	
	
	
	

	12
	10
	6
	
	
	
	


a)  
(i)
Copy and complete the operation table.






[4]


(ii)
Explain why the set S is closed under multiplication modulo 14.



[1]


(iii)
State the identity element.







[1]


(iv)
Find the inverse of 12.








[1]

b)
Find a solution of the congruence  10x ≡ 4 (mod 14).





[1]

c)
Given that x is a member of S, find the possible values of x for which 
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2)  A group G consists of the six elements 
[image: image2.wmf]{

}

22

,,,,,

erraarar

, where e is the identity, 
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.  Part of the operation table is shown below.

	
	e
	r
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	e
	y
	z
	…
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	a
	ar
	a
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Express each of the elements shown as x, y and z in the table as one of the six elements of G.

[5]
3)  The functions i(x), a(x), c(x) are defined for all 
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The operation 
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 is defined as the composition of functions: that is  
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a) Show that the set of functions {i, a, b, c} is not closed under 
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, and find two further functions d(x) and e(x) such that {i, a, b, c, d, e} is closed under 
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[3]
b) Copy and complete the composition table for the set G = {i, a, b, c, d, e} under 
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.
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	i
	a
	b
	c
	d
	e

	i
	i
	a
	b
	c
	d
	e

	a
	a
	i
	
	b
	
	

	b
	b
	
	i
	
	
	

	c
	c
	
	a
	
	
	

	d
	d
	
	
	i
	
	a

	e
	e
	c
	
	
	
	i


[3]
c) Hence show that (G, 
[image: image24.wmf]Ä

) forms a group.  (You may assume that the composition of functions is associative).










[3]
d) Find whether G is a commutative group, giving reasons.





[2]
e) Find whether G is a cyclic group, giving reasons.





[2]
The topics that I need to study further are …
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