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Name: __________________________________


G.G.21: Centroid, Orthocenter, Incenter and Circumcenter: Investigate and apply the concurrence of medians, altitudes, angle bisectors, and perpendicular bisectors of triangles

1
Triangle ABC is graphed on the set of axes below.

[image: image1.png]



What are the coordinates of the point of intersection of the medians of [image: image2.png]


?

	1)
	[image: image3.png](-1,2)





	2)
	[image: image4.png](-3,2)





	3)
	[image: image5.png]0,2)





	4)
	[image: image6.png](1,2)







2
The vertices of the triangle in the diagram below are [image: image7.png]A(7,9)



, [image: image8.png]B(3,3)



, and [image: image9.png]C(11,3)



.
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What are the coordinates of the centroid of [image: image11.png]


?

	1)
	[image: image12.png](5,6)





	2)
	[image: image13.png](7.3)





	3)
	[image: image14.png](7.5)





	4)
	[image: image15.png](9,6)







3
In a given triangle, the point of intersection of the three medians is the same as the point of intersection of the three altitudes.  Which classification of the triangle is correct?

	1)
	scalene triangle

	2)
	isosceles triangle

	3)
	equilateral triangle

	4)
	right isosceles triangle



4
Triangle ABC has vertices [image: image16.png]A(3,3)



, [image: image17.png]B(7,9)



, and [image: image18.png]C(11,3)



.  Determine the point of intersection of the medians, and state its coordinates.  [The use of the set of axes below is optional.]

[image: image19.png]




5
Which geometric principle is used in the construction shown below?

[image: image20.png]



	1)
	The intersection of the angle bisectors of a triangle is the center of the inscribed circle.

	2)
	The intersection of the angle bisectors of a triangle is the center of the circumscribed circle.

	3)
	The intersection of the perpendicular bisectors of the sides of a triangle is the center of the inscribed circle.

	4)
	The intersection of the perpendicular bisectors of the sides of a triangle is the center of the circumscribed circle.



6
In the diagram below of [image: image21.png]


, [image: image22.png]


 is the bisector of [image: image23.png]


, [image: image24.png]


 is the bisector of [image: image25.png]


, and [image: image26.png]


 is drawn.

[image: image27.png]



Which statement must be true?

	1)
	[image: image28.png]




	2)
	[image: image29.png]




	3)
	[image: image30.png]




	4)
	[image: image31.png]






7
In the diagram below, point B is the incenter of [image: image32.png]


, and [image: image33.png]EBR



, [image: image34.png]CBD



, and [image: image35.png]


 are drawn.

[image: image36.png]



If [image: image37.png]


 and [image: image38.png]


, determine and state [image: image39.png]


.

8
The diagram below shows the construction of the center of the circle circumscribed about  [image: image40.png]


.

[image: image41.png]



This construction represents how to find the intersection of

	1)
	the angle bisectors of [image: image42.png]




	2)
	the medians to the sides of [image: image43.png]




	3)
	the altitudes to the sides of [image: image44.png]




	4)
	the perpendicular bisectors of the sides of [image: image45.png]






9
In the diagram below of [image: image46.png]


, [image: image47.png]AF = BE



, [image: image48.png]AF = CF



, and [image: image49.png]CD= BD



.

[image: image50.png]



Point P must be the

	1)
	centroid

	2)
	circumcenter

	3)
	incenter

	4)
	orthocenter



10
In which triangle do the three altitudes intersect outside the triangle?

	1)
	a right triangle

	2)
	an acute triangle

	3)
	an obtuse triangle

	4)
	an equilateral triangle



11
For a triangle, which two points of concurrence could be located outside the triangle? 

	1)
	incenter and centroid

	2)
	centroid and orthocenter

	3)
	incenter and circumcenter

	4)
	circumcenter and orthocenter



1
ANS:
1
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4
ANS:


[image: image52.png](7.5)



  [image: image53.png]
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  [image: image55.png]
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1
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6
ANS:
4

[image: image56.png]


 is also an angle bisector since it intersects the concurrence of [image: image57.png]


 and [image: image58.png]
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7
ANS:


[image: image59.png][%"us]:lso#o:no
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