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	INDIRECT PROOFS
MATH B APPEARANCES: 
fall9933b  6-pointer





080230b, 010432b  4-pointer




060425b  2-pointer




010814b  multiple choice



	
	REGENTS QUESTIONS
	SOLUTIONS

	1 
	010814b
In the accompanying diagram, line ℓ is perpendicular to line m at A, line k is perpendicular to line m at B, and lines ℓ, m, and k are in the same plane.
[image: image1.emf]
Which statement is the first step in an indirect proof to prove that ℓ is parallel to k?

(1) Assume that ℓ, m, and k are not in the same plane.

(2) Assume that ℓ is perpendicular to k.

(3) Assume that ℓ is not perpendicular to m.

(4) Assume that ℓ is not parallel to k.

	(4)

	2 
	080230b

In the accompanying diagram, 
[image: image2.wmf]D

ABC

 is not isosceles. Prove that if altitude 
[image: image3.wmf]BD

 were drawn, it would not bisect 
[image: image4.wmf]AC

.
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	Assume 
[image: image6.wmf]BD

 bisects 
[image: image7.wmf]AC

.

  Since 
[image: image8.wmf]BD

 bisects 
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, 
[image: image10.wmf].
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  Since 
[image: image11.wmf]BD

 is an altitude, 
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ADC
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  So 
[image: image13.wmf]Ð

ADB

 and 
[image: image14.wmf]Ð
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 are right angles and congruent.  
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 because of the reflexive property.  So 
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 by SAS.  Corresponding parts of congruent triangles are congruent.  Therefore 
[image: image17.wmf].
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  But if 
[image: image18.wmf],
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 then 
[image: image19.wmf]D

ABC

 is isosceles.  But the facts state 
[image: image20.wmf]D

ABC

 is not isosceles.  Therefore the initial assumption is wrong and 
[image: image21.wmf]BD

 does not bisect 
[image: image22.wmf]AC

.
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	3 
	060425b
Given: 
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Write an indirect proof to show that 
[image: image26.wmf]AT

 is not perpendicular to 
[image: image27.wmf]CD
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	Assume 
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  Then 
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.  Since 
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  But a triangle may not have two right angles.  Therefore the initial assumption is wrong and 
[image: image32.wmf]AT

 is not perpendicular to 
[image: image33.wmf]CD

.
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	010432b

In the accompanying diagram of circle O, 
[image: image34.wmf]PA

 is drawn tangent to the circle at A. Place B on 
[image: image35.wmf]PA

 anywhere between P and A and draw 
[image: image36.wmf]OA

, 
[image: image37.wmf]OP

, and 
[image: image38.wmf]OB

. Prove that 
[image: image39.wmf]OB

 is not perpendicular to 
[image: image40.wmf]PA

. 
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	Assume 
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  Then 
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  Since 
[image: image44.wmf]PA

 is a tangent and 
[image: image45.wmf]OA

 is a radius, 
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  But a triangle may not have two right angles.  Therefore the initial assumption is wrong and 
[image: image47.wmf]OB

 is not perpendicular to 
[image: image48.wmf]PA

. 

[image: image49.emf]

	5 
	fall9933b

Given trapezoid ROSE with diagonals 
[image: image50.wmf]RS

 and 
[image: image51.wmf]EO

 intersecting at point I, prove that the diagonals of the trapezoid do not bisect each other.
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	A trapezoid has one and only one pair of opposite parallel sides, 
[image: image53.wmf]OS

 and 
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ER

  Assume the diagonals of the trapezoid do bisect each other.  Then 
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 and 
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 because of the definition of bisector.  
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 because they are vertical angles.  Therefore 
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 because of SAS.  Then, 
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 because of CPCTC.  Because these alternate interior angles are congruent, 
[image: image60.wmf]OR

ES

.

  But a trapezoid can have only one pair of opposite parallel sides, which is a contradiction.  Therefore the original assumption that the diagonals of the trapezoid bisect each other is false, proving that the diagonals of the trapezoid do not bisect each other
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