Alpha Analytic Geometry 2022 MAGO National Convention

1. Which of the following lines is parallel to y :—%x +127?
A 2y=—6x+24 B. 6x+4y=18 C. 2x-3y=-12 D. 4x+6y=9 E. NOTA

2. Find the distance from the point (1, 1, 1) to the plane that contains the points (6, 1, 2),
(2,4,2),and (6,-2, 1).
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3. Which of the following polar coordinates does not represent the polar point (3, 40°)?
A. (-3,-140°)  B. (3,400°) C. (-3, 220°) D. (3,-320°) E. NOTA

4. There are two values of r for which the distance from (5,80°) to (r,20°) is \21. Find the

positive difference between these two values of r.
A1 B. 2 C. 3 D. 4 E. NOTA

5. Identify the type of triangle whose vertices are located at (1, 10), (-3, -2), and (3, 16).
A. isosceles B. right C. scalene D. equilateral E. NOTA

x*+x3-9x*-3x+18

X +3x%—4x-12
A. [-2,) B. (-, -6]uU C. [-6,-2] D. (-0, —4]uU E. NOTA
[-2,%) [-2,%)

6. Find the range of y =

x*+x3-9x* -3x+18
X*+3x% —4x-12
asymptote x =c. Find the value of ac+b.

7. The graph of y= has slant (oblique) asymptote y=ax+b and vertical

A O B. -1 C. -35 D. -4 E. NOTA

8. Find the equation of the line that bisects the acute angle formed by x—2y+3=0 and
x+2y-7=0.
A x=2 B. y=25 C. 2x-2y+1=0 D. 3x+2y—-1=0 E. NOTA

9. Find the Cartesian form of the polar equation cos20—2sin20=0.
A x% + 4xy — B.x? — 4xy — C.x% +8xy — D.x? — 4xy —
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10. Which conic section is the intersection between a plane and a double napped cone where the
plane is perpendicular to a circular cross section of the cone?
A. aparabola B. an ellipse C. a hyperbola D. circle E. NOTA

11. Find the coordinates of point P that lies between points A (—1,2) and B(3, 4) given AB:PB = 4.

1 14 1 13 23 29
A | -= — B. | =, — C. |0,— D. |2,— .
[55] (2 8) [ 8) ( 8) - NOTA
12. Find the area of the ellipse 7x* —63xy+13y* 16 =0.
13
. B. X c. =% D. 2n E. NOTA
18 6 7
13. Find the length of the major axis of 7x? —6:Bxy+13y% —16 =0.
A 2 B. 4 C. 243 D. 43 E. NOTA

14. The graph of 25x* +16y* +150x—128y-1119=0 generates a conic with directrix of y=d,

where d>0. Find the value of d.

2
38 C. 62 D. 18 E. NOTA

A 16 B.
3 3

15. The product of two odd functions is:

A. odd B. even C. neither D. not enough E. NOTA
information
4 0
16. Find the area of parallelogram ABCD with AB=|-3|and BC=|3|.
0 1
A. 6.5 B. 13 C. 595 D. 119 E. NOTA

17. A hyperbola has its center at (5, 2), a vertex at (5, 5), and an asymptote with equation
y=2x-8. Find the distance from the center to one of the foci.

A.%Vﬁ7 B.%q@ C. §¢§ D. 3.5 E. NOTA

18. Which of the following equations do not represent the line that passes through (2, -1, 3) and
(1,4,-3)?

x-1 y-4 z+3 x-2 y+1 z-3

A. B.
2 -1 3 1 -5 6
x-1 y-4 z+3 x-15 y-15 =z
C. = = D_ = =
6 -30 36 -8 40 —48 E. NOTA
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19. Find k, in terms of p and m, if the line y=mx+k is tangent to the parabola y* =4px.

m 3
Al B. 2P pD. £ E. NOTA
p m p m

c. 2

20. How many of the following polar equations generate an 8-petal rose?
r=8cos® r=8sin40 r==8cos40 r=8sin80+8

A1l B. 2 C. 3 D. 4 E. NOTA

21. Find the value of |k| in the equation 2x+3y+k =0 so that this line will form a triangle with the

coordinate axes whose area is 27 square units.
A. 15 B. 16 C. 18 D. 20 E. NOTA

22. Find the length of the projection of the segment joining (4, -1, 3) and (5, -1, 4) onto the plane

X+y+z=7.
A. % B. % C. % D. % E. NOTA

23. Find the rectangular equation for the curve represented by the parametric equations x = 3t?
and y=2t+1.

A. 2x>+3y*-1=0 B.2x-3y+3=0 D.3y*-4x-6y-3=0 E. NOTA

3y —4x+1=0

24. Find comp,a, the scalar component of a along b, if a= <4, —2> and b= <2, —3>.

75 765 14013 b 14+J65
e .

A — B.
5 6 13 65

C. E. NOTA

25. Find the equation of the perpendicular bisector of the line segment joining (1, 3) and (-5, 5).
A 3x—y=0 B.3x-y+10=0 C.x-3y-10=0 D.3x+y+10=0 E. NOTA

26. Let @ and b be unit vectors such thatd - b = 0. For some x,y €ER let E:xa+y5+(ax5).

If |E| =2 and ¢ is inclined at the same angle © to both @ and b,what is the value of 8cos”6?
A. 3 B. 4 C. 6 D. 8 E. NOTA

27. Which of the following is a vector of length 5 in the opposite direction of the vector <—2, 6, —3>?

a(tt 222y g (10,-30,15)  C. 1030 15} p (1030 1Y ¢ Nora
5" 5°5 7" 77 49’ 49’49
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28. Let the orthocenter and centroid of a triangle be A(-3, 5) and B(3, 3), respectively. If Cis the
circumcenter of the triangle, then the radius of the circle having AC as diameter is:

3 3
A.Evg B.E\ho c. W10 D. 2410 E. NOTA
. . , 15
29. Find the distance between the vertices of r= .
4 +cosO
A 2 B. 17‘5 C. 175 D. 8 E. NOTA

30. Tangents are drawn to the hyperbola 4x* — y* =36 at points A and B. If these tangents

intersect
at C(0, 3), find the area in square units of AABC.

A. 3645 B. 455 C. 543 D. 603 E. NOTA



