Mu Alpha Theta National Convention 2004

Open Coordinate Geometry Test
For all questions, answer E) NOTA means none of the above answers is correct.

	1
	The distance from the point (1,2) to line 
[image: image1.wmf]0
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is:


A) 0               B) –1
C) 2
D) 5
E) NOTA The equation 

	2
	The two circles: 
[image: image2.wmf]0
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and 
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 intersect in:


A) 2 points

B) no points

C) 3 points


D) 1 point

E) NOTA

	3
	
[image: image4.wmf]0
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 represents:


A) a circle

B) a parabola
C) an ellipse


D) a hyperbola
E) NOTA

	4
	The line in the plane that goes through the points (3,6) and (5,11) intersects the 

x-axis at the point:


A) 
[image: image5.wmf]÷
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B) 
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C) 
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D) 
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E) NOTA

	5
	What is the area bounded by the graph of 
[image: image9.wmf]4
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A) 16
B) 32
C) 12
D) 64
E) NOTA

	6
	What is the length of the line segment tangent to the curve 
[image: image10.wmf]0
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 from the point (6, 7)?


A) 
[image: image11.wmf]6
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B) 4
C) 5
D) 
[image: image12.wmf]5
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E) NOTA

	7
	What are the coordinates of the centroid of the triangle with vertices: (2, 1), 

(3, –2) and (7, 7)?


A) (3, 3)
B) (3, 0)
C) (4, 2)
D) (2, 4)
E) NOTA

	8
	Which point is in the plane determined by the points (–2, 0, 0), (0, 5, 0) 

and (0, 0, 8)?


A) (1, 2, 1)

B) (2, –5, 32)

C) (–1, 4, 5)


D) (3, –1, 4)

E) NOTA

	9
	Where does the graph of 
[image: image13.wmf]5
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 reach its minimum?


A) (2, –5)

B) (–2, –3)

C) (–4, 3)


D) (4, –13)

E) NOTA

	10
	What is the equation of the line that is perpendicular to the line: 
[image: image14.wmf]7
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 and goes through the point (2, 1)?


A) 
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B) 
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C) 
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D) 
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E) NOTA

	11
	The two lines: 
[image: image19.wmf]7
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 intersect at the point:


A) 
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B) 
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C) 
[image: image23.wmf]÷
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D) 
[image: image24.wmf]÷
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E) NOTA

	12
	What is the length of the portion of the line: 
[image: image25.wmf]12
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 in the first quadrant?


A) 
[image: image26.wmf]5


B) 
[image: image27.wmf]7


C) 4
D) 5
E) NOTA

	13
	What is the distance between the foci of the ellipse: 
[image: image28.wmf]1
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A) 26
B) 
[image: image29.wmf]13
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C) 
[image: image30.wmf]13


D) 13
E) NOTA

	14
	The distance from the line 5x – 12y + c = 0;  c > 0 to the origin is:


A) c/13
B) c
C) –c/5
D) c/12
E) NOTA

	15
	The parabola: 
[image: image31.wmf]0
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has its focus at the point:


A) (0,0)
B) (–1,0)
C) (1,3)
D) (3,1)
E) NOTA

	16
	The equation 
[image: image32.wmf]0
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 represents two straight lines.  The lines intersect at the point:


A) (1,1)
B) (0,0)
C) (2,4)
D) (7,1)
E) NOTA

	17
	The parabola 
[image: image33.wmf]ax

y

4

2

=

is tangent to the straight line 
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A) 
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B) 
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D) 
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m

a

+

=



E) NOTA

	18
	The point 
[image: image39.wmf](
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 is rotated about the origin through an angle of 
[image: image40.wmf]°
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counter-clockwise.  The new coordinates are:


A) 
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B) 
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C) 
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D) 
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E) NOTA

	19
	Given the line segment from (4,3) to (1,7) as one side of a right triangle.  How many choices are there for the third vertex?


A) 0
B) 2
C) 4
D) 8
E) NOTA

	20
	When the point (–4, –5) is reflected about the line 
[image: image45.wmf]3
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A) (4, –1)
B) (4, 5)
C) (2, 0)
D) (–2, –7)
E) NOTA

	21
	What is the area of the convex pentagon with vertices: (1,5), (4,8), (8,7), (9,2) and (2,1)?


A) 44.5
B) 42
C) 39.5
D) 40.5
E) NOTA

	22
	The polar equation: 
[image: image46.wmf]q
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 represents a:


A) circle

B) ellipse

C) parabola


D) hyperbola

E) NOTA

	23
	Convert the rectangular coordinates 
[image: image47.wmf](
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B) 
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C) 
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D) 
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E) NOTA

	24
	What is the center of the circle, wholly in the first quadrant, that has radius 1, and is tangent to the two lines: 
[image: image52.wmf]x
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A) (1,2)
B) (5,20)
C) (1,1)
D) (4, 7)
E) NOTA

	25
	The equations of the asymptotes of the hyperbola: 
[image: image54.wmf]36
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A) 
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C) 
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D) 
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E) NOTA

	26
	How many lobes (petals) does the curve: 
[image: image59.wmf]p
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A) 3
B) 2
C) 6
D) 4
E) NOTA

	27
	The lines 
[image: image60.wmf]0
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 are parallel.  What is the perpendicular distance between them?


A) 1.0
B) 1.1
C) 0.5
D) 0.6
E) NOTA

	28
	The curve 
[image: image62.wmf]0
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is reflected about the straight line 
[image: image63.wmf]x
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[image: image64.wmf]0

24

6

8

2

2

=

-

+

-

-

y

x

y

x


B) 
[image: image65.wmf]0
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C) 
[image: image66.wmf]0
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D) 
[image: image67.wmf]0

24

2

3

2

2

=

+

-

-

x

y

x



E) NOTA

	29
	What is the unsimplified equation of the circle that passes through the intersection of the two circles: 
[image: image68.wmf]3
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A) 
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B) 
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C) 
[image: image72.wmf]0

]

36

)

1

(

)

4

[(

15

]

18

)

2

(

)

1

[(

31

2

2

2

2

=

-

+

+

-

+

-

-

+

-

y

x

y

x



D) 
[image: image73.wmf]0
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E) NOTA

	30
	Two intersecting lines have slopes of 1 and 
[image: image74.wmf]7
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.  What is the slope of the line that bisects the acute angle formed by these lines?


A) 
[image: image75.wmf]7

12


B) 
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C) 
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D) 2
E) NOTA

	
	Tie Break Questions

	T1
	The set of points in the plane that are three times as far from (3, 8) than from 

(–2, –7) is what kind of graph?



	T2
	The points (1,1), (a, 2) and (3, b) are collinear.  Write a in terms of b.



	T3
	What is the volume of the tetrahedron with vertices (3, 2, 3), (5, 3, 4), (4, 1, 3) and (3, 5, 2)?




Mu Alpha Theta National Convention  2004

Open Coordinate Geometry

Answers

	#
	Answer
	#
	Answer

	1
	C
	18
	C

	2
	D
	19
	E

	3
	E
	20
	A

	4
	A
	21
	D

	5
	B
	22
	B

	6
	C
	23
	C

	7
	C
	24
	D

	8
	E
	25
	Thrown out

	9
	B
	26
	A

	10
	D
	27
	D

	11
	C
	28
	C

	12
	D
	29
	E

	13
	B
	30
	B

	14
	A
	TB1
	Circle

	15
	D
	TB2
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	1
	C
	The distance from (1,2) to the line is: 
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	2
	D
	The equations are: 
[image: image80.wmf]49
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[image: image81.wmf]36
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.  The centers (2,3) and (14,-2) are 13 apart and the circles are tangent.

	3
	E
	The term 3xy2 negates the possibly of the graph being any conic section.

	4
	A
	The slope is 5/2 and the equation is: 
[image: image82.wmf]3
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	5
	B
	We get a square with diagonals of 8.  Area is 
[image: image83.wmf]  

  

1

2

 product of diagonals or 32.

	6
	C
	The equation is a circle with center (2,3) and radius 
[image: image84.wmf]7

.  The triangle from the center to 

(6, 7) to the point of tangency is right.  Use Pythagorean formula to get 5.

	7
	C
	Need only to average the x and y coordinates:  

( (2+3+7)/3, (1-2+7)/3 ) = (4,2).

	8
	E
	The equation of the plane is given by: 

(0, 5, 0) – (-2, 0, 0) = (2, 5, 0)

(0, 0, 8) – (-2, 0, 0) = (2, 0, 8)  
[image: image85.wmf]  
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40(-2)-16(0)-10(0) = -80   The equation then is 40x-16y-10z = -80    Trying the points will yield none of them in the plane.

	9
	B
	If 
[image: image86.wmf]c
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then the extreme occurs when x=-b/(2a)=-2.  Substituting, we get y=-3.

	10
	D
	The perpendicular line will be of the form: 3x-4y=c.  Choose c so that it goes through the point (2,1), c=2.

	11
	C
	Multiply the first equation by 2 and the second by 3 and then add yielding 13x=23.  Then sub into either equation to get y=-15/13

	12
	D
	The y-intercept is (0,3) and the x-intercept is (4,0).  The hypotenuse is then 5.

	13
	B
	The distance from the center to each focus is 
[image: image87.wmf]13
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	14
	A
	The formula is 
[image: image88.wmf]13
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	15
	D
	The equation can be written: 
[image: image89.wmf]2
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	16
	B
	The equation can be factored: 
[image: image90.wmf]0
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 which demos the two lines, solving we get (0,0).

	17
	A
	Substituting the second equation into the first: 
[image: image91.wmf]ax
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[image: image92.wmf]0
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	18
	C
	In polar coordinates, the point is (4,45º), the new point will be (4,120º) with rectangular coord. (4cos120º, 4sin120º) or 
[image: image93.wmf])
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	19
	E
	Take a circle for which (4,3) and (1,7) is a diameter.  Any point on the circle will make a right triangle.  Infinite.

	20
	A
	The distance from the point to the line is: 
[image: image94.wmf]5
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, the perpendicular line through (-4, -5) is x-2y-6=0.  We want the squared distance from (2y+6,y) to (-4, -5) to be 80.  y=-1 or y=-9.  Reject y=-9 as being on the wrong side of the line.

	21
	D
	 
[image: image95.wmf]  
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5(8+28+16+9+10-4-20-63-1-64)=40.5

	22
	B
	Multiply by 
[image: image96.wmf]q
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[image: image98.wmf]2

2

y

x

r

+

=

.  Isolate the radical and square both sides. 
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	23
	C
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 EMBED Equation.3  [image: image101.wmf]3
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	24
	D
	Need to find point (a,b) that has distance to both lines = 1.  So 
[image: image102.wmf]  
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 solving for positive a and b yields (4,7).

	25
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	In standard form the hyperbola is: 
[image: image103.wmf]1
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whose asymptotes have slope 
[image: image104.wmf]3
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	26
	A
	Find when r=0 and make sure it doesn’t loop on itself.  From 
[image: image105.wmf]]
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	27
	D
	The point (0, 1/8) is on the second line.  Use distance from a point to a line: 
[image: image108.wmf]6
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	28
	C
	The curve is a circle with center (4,3) and radius 1.  The distance from the center to the line is 
[image: image109.wmf]5

.  Find a point on the perpendicular line (x,-½ x) that is 2
[image: image110.wmf]5

 away from the center.  That point is (0,5) which is the new center.

	29
	E
	From the equations 
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will be a circle that passes through the intersection of the given circles. Choose 
[image: image112.wmf]l

 so that it also passes through (4,5).  
[image: image113.wmf]l

will be 15/31.  (changed to E)

	30
	B
	1) Take the triangle from the origin to A(7,7) to B(7,17).  Angle A is 45( and angle B is 67.6199(.  The angle between A and B is 22.6197(.  Half of this angle added to 45( is 56.3099(. Tan 56.3099( =1.5 

	T1
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, simplified has the coefficients of 
[image: image115.wmf]2
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 both 8, thus it is a circle.

	T2
	
	Three points are collinear when  
[image: image116.wmf]  
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2 + 3 + ab – 6 – b – a = 0  Solving for a gives 
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	T3
	
	Move the figure so that one vertex is at origin: (0,0,0), (2,1,1), (1,-1,0) and (0,3,-1).  The volume will be: 
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