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ABCD is a rectangle. E is the midpoint of AB. AFD is a right angle.

Prove that BF = BC

Proof. 

	Step
	
	Reason
	

	1
	Join B to F
	
	

	2
	Angle CEB = angle AED = x
	Equal angles of congruent triangles.
	

	3
	ΔCEB is congruent to ΔAED
	(SAS)
	

	4
	EBCF is a cyclic quadrilateral
	As the sum of opposite angles is 180o
	

	5
	Angle FEB = 180o- x
	Sum of angles on a straight line = 180o
	

	6
	Angle FCB = x
	The sum of opposite angles of a cyclic quad is 180o
	

	7
	Angle DFC + angle EBC = 180o
	DFC given, EBC the corner of a rectangle
	

	8
	Let angle AED = x
	
	

	9
	BF = BC
	As the base angles are the same
	

	10
	Angle CFB = angle CEB = x
	Angles in the same segment
	


Here are the first 5 terms an arithmetic sequence


2
5
8
11
14

Prove that the difference between the squares of consecutive terms is always a multiple of 3.

	Step
	
	

	1
	Square of (n+1)th  term = (3n+2)2
	

	2
	Difference of the terms = 18n + 3
	

	3
	Difference of the terms = (9n2+12n+4) - (9n2-6n+1)
	

	4
	(n + 1)th term = 3n-1 +3 = 3n+2
	

	5
	Difference of the terms = 3(6n+1)
	

	6
	Square of nth term = (3n -1)2
	

	7
	Since 6n + 1 is an integer, the difference is a multiple of 3
	

	8
	Difference of the terms =  9n2+12n+ 4 -9n2+6n-1
	

	9
	nth term = 3n -1
	

	10
	Difference of the terms = (3n+2)2  - (3n -1)2
	


Answers

	Step
	
	Reason

	1
	Join B to F
	

	2
	Let angle AED = x
	

	3
	Angle DFC + angle EBC = 180o
	DFC given, EBC the corner of a rectangle

	4
	EBCF is a cyclic quadrilateral
	As the sum of opposite angles is 180o

	5
	Angle FEB = 180o- x
	Sum of angles on a straight line = 180o

	6
	Angle FCB = x
	The sum of opposite angles of a cyclic quad is 180o

	7
	ΔCEB is congruent to ΔAED
	(SAS)

	8
	Angle CEB = angleAED = x
	Equal angles of congruent triangles.

	9
	Angle CFB = angle CEB = x
	Angles in the same segment

	10
	BF = BC
	As the base angles are the same


	Step
	
	

	1
	nth term = 3n -1
	

	2
	(n + 1)th term = 3n-1 +3 = 3n+2
	

	3
	Square of nth term = (3n -1)2
	

	4
	Square of (n+1)th  term = (3n+2)2
	

	5
	Difference of the terms = (3n+2)2  - (3n -1)2 
	

	6
	Difference of the terms = (9n2+12n+4) - (9n2-6n+1)
	

	7
	Difference of the terms =  9n2+12n+ 4 -9n2+6n-1
	

	8
	Difference of the terms = 18n + 3
	

	9
	Difference of the terms = 3(6n+1)
	

	10
	Since 6n + 1 is an integer, the difference is a multiple of 3
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