
ANALYTIC GEOMETRY – ALPHA 
Mu Alpha Theta National Convention 2003 

 
For all questions, answer E. “NOTA” means none of the above answers is correct. 

 
1.  Who is considered the father of analytic geometry? 
a)  Apollonius b)  Euclid c)  Euler d)  Poincare e)  NOTA 
 
2.  Find the eccentricity, , of a parabola whose equation is . e xy 42 =

a)  
2
1   b)  1  c)  2  d)  8  e) NOTA 

 
3.  What is the distance between the point  and the plane ? ( 1,1,1 ) 0422 =+−+ zyx

a)  
3
5   b)  

3
8   c) 3  d)  1  e)  NOTA 

 

4.  What is the value of the eccentricity of the ellipse with equation 1
94

22

=+
yx  ? 

a)  
9
65   b)  

4
65  c)  

3
5   d)  

9
5  e) NOTA 

 

5.  What are the slopes of the asymptotes of the hyperbola with equation 1
94

22

=−
yx ? 

a)  
3
2

±   b)  
9
4

±  c)  
16
81

±  d)  
4
9

±  e)NOTA 

 
6.  Find the equation of a parabola with its vertex at the origin and focus at . )0,2(

a)   b)  4y =  c)  y  d)  xy 82 = 2x x42 =
8

2xy =  e)  NOTA 

 
7.  What is the shortest distance between the sphere  and the point, represented in spherical 

coordinates, 

9222 =++ zyx





 6
,

2
,5 ππ


 ?  (Hint: this sphere is centered about the origin) 

a)  2  b)  32  c)  6   d)  235 −  e)  NOTA 
 
 
8.  What is the ratio of the area of an ellipse, , to the area of its circumscribed circle, ?  (i.e., find ellipseA circleA

circle

ellipse

A
A

 if the semi-major axis of the ellipse is ‘ a ’, the semi-minor axis is ‘ ’, and a diameter of the circle is 

concurrent with the major axis of the ellipse.) 

b

a)  
b
a    b)  

a
b   c)  

a
b2   d)  

a
bπ   e)  NOTA 
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9.  What positive (counterclockwise) angle of rotation is needed to eliminate the  term from the second 
degree equation 

xy
04323363 22 =+−+++ yxyxyx ? 

a)  60   b)  45  c)  90   d)   e)  NOTA ° ° ° °30
 

10.  How many ‘petals’ does the graph of the curve  have? θθ sincos4=r
a)  2  b)  3  c)  4  d)  6  e)  NOTA 

 

11.  Let c  be each of the fifth roots of –2.  Find 521 ,...,, cc ∑
=

5

1i
ic . 

a)  10  b)  5 25  c)  2  d)  5 2   e)  NOTA 
 

12.  What is the area of the rectangle found by joining the two latera recta of the ellipse with equation 

1
94

22

=+
yx ? 

a)  
3

516   b)  
3

58  c)  
3
1316  d)  

3
138  e)  NOTA 

 
13.  What is the distance between the centers of the circles with equations  and 

? 
072222 =−−−+ yxyx

0124622 =++++ yxyx
 
a)  1  b)  3  c)  4  d)  5  e)  NOTA 
 
14.  A sphere with radius 3  has a cube inscribed in it.  Inside this cube is inscribed another sphere and 
inside that another cube and so on…(to ‘infinity’).  What is the sum of the radii of all the spheres in this 
intricate figure? 

a)  
133

33
−

 b)  
13 −

3  c)  
13 −

3  d)  3   e)  NOTA 

 
15.  What is the vertex of the parabola with equation ? 1162 ++= xxy
a)  (-6,11)  b)  (-3,2) c)  (3,38) d)  (0,11) e)  NOTA 
 
16.  Which of the following is the equation of a line tangent to the circle  and perpendicular to 
the line ? 

822 =+ yx
03 =−+ yx

a)   b)  4+= xy 22+= xy  c)  22−= xy  d)  xy =  e)  NOTA 
 

17.  Find 
xix

ixi
xix

sinsin
cos

1sinsin

−−

−
det , when 

2
3π

=x . 

 
a)  i  b)  1  c)  0  d)  -1  e)  NOTA 

 
 
 



ANALYTIC GEOMETRY – ALPHA 
Mu Alpha Theta National Convention 2003 

18.  If  represents the radius of a circumscribed circle and  represents the radius of an inscribed 

circle, find 

circumr inr

in

circum

r
r

 for a triangle with sides of length 3,4, and 5. 

a)  
5
2   b)  

12
5   c)  5  d)  10  e)  NOTA 

 
19.  What is the area of the convex polygon formed by the vertices at (0,0), (2,2), (5,3), (4,-3), (1,-4) ? 

a)  6  b)  18  c)  44  d)  22  e)  NOTA 
 
20.  What is the smallest period for T , T , of the cycloid given by the parametric equations 

 and ? 
0>

)sin(2 ttx −= )cos1(2 ty −=

a)  
2
π   b)  π   c)  2   d)    e)  NOTA π π4

 
21.   What is the smallest angle (to the nearest 10th of a degree) formed at the intersection of the lines 

 and ? 0323 =−− yx 035 =+− yx
a)  45.0  b)  65.3 c) 56.3  d)  30.0 e)  NOTA   

 
22.  Which vector is perpendicular to both 3,2,1  and 6,5,4 ? 

a)  1,2,1 −−−  b)  1,2,1−  c)  1,2,−1  d)  1,2,1 −−  e)  NOTA 
 
23.  A triangle defined by the coordinates (1,10), (1,5), and (4,1), with area , is transformed by the matrix 

 to a new triangle with area .  What is the ratio of the area of the new triangle to that of the old? 

(i.e., find 

A









−
−

13
21

'A

A
A' ) 

a)  
2
5   b)  5  c)  10  d)  1  e)  NOTA 

24.  What is the volume enclosed by the elliptical cylinder 10
94

2
22

=++ zyx  and  

the planes  and ? 0=z 3=z
a)  9   b)  π3   c)  18  d)  π24  e)  NOTA π π

 
25.  Which conic section is represented by the equation ? 0961244 22 =+−++− yxyxyx
 
a)  ellipse  b)  2 lines  c)  hyperbola d)  1 line e)  NOTA 

 
26.  If the distance from the focus to the directrix of a parabola is , what is the length of the latus rectum 
of the same parabola? 

p

 

a)    b)  p
2
p   c)  2   d)    e)  NOTA p p4
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27.  Which of the following represents an expression for a parabola in polar coordinates? 

i)  
θsin3

2
+

=r  ii)  
θsin3

2
−

=r  iii)  
θcos1

2
+

=r   

iv)  
θsin1

2
−

=r  v)  
1sin

2
−θ

=r  

 
a)  iii only  b)  i, ii only c)  iii, iv, v only d)  iv, v only e) NOTA 

  
28.  A circle has a chord of length 12 that is tangent to a smaller, concentric circle.  Find the area between 
the two circles. 

  
a)  6   b)  π9   c)   d)  π36  e)  NOTA π π24

 
29.  What is the sum of the number of faces of one each of the five Platonic solids (Hint: a Platonic solid is 
a regular polyhedron)? 
 
a)  24  b)  50  c)  36  d)  48  e)  NOTA 

 
30.  What is the fewest number of points needed to define a general second degree equation?  [Hint: a 
general equation of second degree (conic section) can be written as ] 022 =+++++ FEyDxCyBxyAx
 
a)  3  b)  4  c)  6  d)  8  e)  NOTA 

 
 


