Mu Alpha Theta National Convention 2004

Alpha Gemini – no calculators allowed

For each question, NOTA means “none of the above are correct”


1.  Mary drives one-third of the distance from A to B at x kilometers per hour, and the

     drives the other two-thirds of the distance at y kilometers per hour.  What is Mary’s 

     rate of speed in kilometers per hour, in terms of x and y, for the entire trip?

     (A)   
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      (E)  NOTA

2.  If x and y are both positive integers, x is even and y is odd, which of the following 

     must be odd? 

     (A)  yx   

(B)  
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3. Jean can paint a house in 10 hours and Dan can paint the same house in 12 hours. If Jean begins the job and does 
[image: image6.wmf] 
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 of it and then Dan takes over and finishes the job, what is the total time it takes them to paint the house?

(A)  10 hours, 40 minutes   
(B)  11 hours    
(C)  11 hours, 20 minutes   
     (D)  11 hours, 40 minutes   
(E) NOTA  

4.  In a class of 10 boys and 15 girls, the average score on a biology test is 90.  If the

     average score for the girls is x, what is the average score for the boys in terms of x?

    (A)  200 -
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     (E)  NOTA 

5.  A rubber ball is dropped from a height of 10 meters.  If the ball always rebounds 
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 the

    distance it has fallen, how far in meters will the ball have traveled at the moment it hits

    the ground for the fourth time?

   (A)  25.12       (B)  29.52       (C)  49.04       (D)  57.23       (E)  NOTA

6.  The lines with the equations 
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     the y-axis if and only if 

   (A)  
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7.  Let 
[image: image17.wmf] 

x

ê

ë

ú

û

 be defined as the “floor” of 
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 is the greatest integer that is less

    than or equal to 
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   is greater than or equal to 
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 is not an integer, then 
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8.  
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    (A)  -10        (B)  -6         (C)  0         (D)  10        (E)  NOTA

9.  Which of the following is the solution set for 
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[image: image31.wmf] 

 

x

:

x

>

3

 

o

r

 

x

<

0

{

}

 

 

(

B

)

 

 

x

:

-

3

<

x

<

3

{

}

 

 

(

C

)

 

 

x

:

x

<

{

}

 

 

(

D

)

 

 

x

:

x

>

-

3

{

}

 

 

(

E

)

 

 

N

O

T

A


10.  For what value of x will 
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      (A)  
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11.  If water is poured at a rate of 12 cubic meters per second into a half-empty rectangular

       tank with length 5 meters, width 3 meters, and height 25 meters, then how high in

       meters will the water level be after 9 seconds?

      (A)  7.2      (B)  7.5     (C)  19.7     (D)  full and over flowing     (E)  NOTA

12.  If  
[image: image34.wmf] 

 

f

x

(

)

=

1

2

x

-

4

 and  
[image: image35.wmf] 

f

g

x

(

)

(

)

=

g

f

x

(

)

(

)

, which of the following can be 
[image: image36.wmf] 

g

x

(

)

?   

     
[image: image37.wmf] 

 

I

.

 

 

 

2

x

-

1

4

 

 

 

 

 

 

 

I

I

.

 

 

2

x

+

8

 

 

 

 

 

 

 

I

I

I

.

 

1

2

x

-

4

        

     (A)  II only    (B)  I and II    (C)  II and III   (D)  I and III    (E)  NOTA

13.  Simplify 
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14.  Find all of the zeros of the function 
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15.  Express as partial fractions  
[image: image42.wmf] 

 

6

x

3

-

3

1

x

2

-

1

5

x

+

5

6

x

4

-

8

x

3


      
[image: image43.wmf] 

 

(

A

)

 

 

2

x

-

8

-

7

x

3

+

1

x

2

+

4

x

 

 

 

 

 

 

 

 

 

 

(

B

)

 

 

1

2

x

-

8

+

2

x

3

 

 

 

 

 

 

 

 

 

(

C

)

 

 

2

x

-

8

-

2

x

3

 

 

 

 

(

D

)

 

 

-

2

x

-

8

+

7

x

3

+

1

x

2

+

4

x

 

 

 

 

 

 

(

E

)

 

 

N

O

T

A


16.  Find the maximum value of z = 3x + 4y, subject to the constraints    
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      (A)  12
     (B)  16
(C)  34

(D)  37

(E)  NOTA

17.  50% of the students in a calculus course have taken statistics.  Of these 30% got an A

       in the calculus course while 20% of those getting A’s have not taken statistics.  What

       is the probability that a student selected at random has taken a statistics course and did

       not get an A in the calculus course? 

      (A)  0.10      (B)  0.15      (C)  0.35      (D)  0.40      (E)  NOTA 

18. Solve 
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19. What are the rectangular coordinates of the point whose polar coordinates are (-3, -240()? 
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20.  Find the exact value of 
[image: image48.wmf] 
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      (A) 
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21.  Evaluate 
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[image: image52.wmf]
22.  Find the equation of the hyperbola whose vertices are (-1, 3) and (5, 3) if the conjugate

       axis endpoints are (2, -1) and (2, 7)
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23.  What are the rectangular coordinates of the point whose polar coordinates are 
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    (A)  (2, 2)     (B)  (0, -2)    (C)  (2, 0)     (D)  (-2, 0)     (E)  NOTA

24.  Find the Cartesian equation whose graph is the same as the polar curve 
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25.  Find the length of the conjugate axis of the hyperbola  
[image: image57.wmf] 
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(E)  NOTA

26.  Determine the domain for the function: 
[image: image62.wmf] 
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27.  Evaluate 
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28.  Find the number of points of discontinuity of the following function.
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         (A)  2        (B)  3       (C)  4       (D)  5       (E)  NOTA  

29. 
[image: image67.wmf] 

 

I

f

 

y

=

3

t

-

3

t

2

-

1

 

a

n

d

 

2

x

=

t

+

t

2

-

1

 

f

o

r

 

a

l

l

 

t

 

s

u

c

h

 

t

h

a

t

 

t

2

-

1

³

0

,


      
[image: image68.wmf] 
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30. 
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[image: image71.wmf] 
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     (A)  30     (B)    32     (C)   34    (D)  36    (E)  NOTA

Tie Breaker 1.  

Evaluate:  
[image: image72.wmf] 
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Tie Breaker 2.  

The average (arithmetic mean) of all the grades on a certain algebra test was 90.  If the average of the 8 males’ grades was 87, and the average of the females’ grades was 92, 

how many females took the test?

Mu Alpha Theta National Convention  2004

Alpha Gemini

Answers

	#
	Answer
	#
	Answer

	1
	D
	18
	A

	2
	A
	19
	C

	3
	C
	20
	D

	4
	B
	21
	A

	5
	C
	22
	C

	6
	B
	23
	B

	7
	A
	24
	C

	8
	B
	25
	A

	9
	A
	26
	D

	10
	D
	27
	D

	11
	C
	28
	B

	12
	C
	29
	A

	13
	B
	30
	C

	14
	C
	TB1
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	15
	A
	TB2
	12

	16
	D
	TB3
	

	17
	C
	
	


SOLUTIONS

1. Ans: D  If you call the total distance 3d for convenience, the time for the first lap is 
[image: image74.wmf] 
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 and the time for the second lap is 
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2. Ans: A   When an odd number y is raised to any integer power, no factors of 2 are 

     introduced and the result is odd.

3. Ans: C   If Jean can do the whole job in 10 hours, then it takes her  
[image: image78.wmf] 
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 of the job.  If Dan can do the whole job in 12 hours, then it takes him 
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    do the other 
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 of the job.  Thus, together, it takes them 
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 hours, or 11 hours and

    20 minutes.

4. Ans: B   The 15 girls scores add up to 15x.  Let the average boys score be y.  The 10 boys

    scores add up to 10y.  The 25 students scores average 90 and therefore add up to 
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5. Ans:  C   It drops 10 and rebounds 8.   It drops 8 and rebounds 6.4, and so forth.

   10 + 8 + 8 + 6.4 + 6.4 + 5.12 + 5.12 = 49.04

6. Ans:  B  The lines intersect when 
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    When x is positive, then 
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7. Ans: A    Since 
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will differ by 1,  
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8. Ans:  B    
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9. Ans: A   Consider the different cases    Case 1, when 
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   Case 2, when 
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10. Ans:  D   Since 
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11. Ans: C  You are creating a new rectangular solid with dimensions of 5 meters by 3 meters

      by x.  The new rectangle has volume of 9 times 12 or 108 cubic meters 5(3)(x) = 108; 

      x = 7.2   The original water was 
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 of 25 meters or 12.5 meters deep.  The new depth is 

     12.5 + 7.2 = 19.7.

12. Ans:  C   
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     Therefore, II and III satisfy

13. Ans:  B   i274 = i272 (i2) = 1(-1) = -1
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14. Ans:  C   Using synthetic division    

15. Ans:  A
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16. Ans:  D   Satisfying intersection points are at (0,4), (4,0), (6,4), (3,7).  Using the points in 

      order z = 3(0) + 4(4) = 16, z = 3(4) + 4(0), z = 3(6) + 4(4), z = 3(3) + 4(7)  Maximum value

      of 37 at (3,7) 

17. Ans: C     50% have taken Statistics and of those, 70% did not get an A in Calculus.     

     
[image: image103.wmf] 

.

5

(

)

.

7

(

)

=

.

3

5


18.  Ans:  A  1 – sin2x – sinx + 1 – 0;  sin2x + sinx – 2 = 0; (sinx + 2)(sinx – 1) = 0;  sinx = -2 

       or sinx = 1; 
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19. Ans:  C  
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This creates a 30, 60, 90 triangle with hypotenuse

     of 3.  The x coordinate is 
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20. Ans:  D   This is the trig equivalent of 
[image: image107.wmf] 
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21. Ans:  A    
[image: image108.wmf] 
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 EMBED Equation.DSMT4  [image: image109.wmf]
22. Ans: C   The center is the midpoint of the vertex points (2,3).  The conjugate axis is 8 units

      long and the transverse axis is 6 units long and parallel to the x axis.  The equation is 
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23. Ans:  B  The angle is co terminal with 
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24. Ans:  C  With substitutions the equation becomes 
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25. Ans: A  r + 2rcos( = 2;  
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26. Ans: D  
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27. Ans: D   This is the derivative by the definition of 
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28. Ans:  B   Discontinuities occur at   
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29. Ans:  A When 
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30. Ans: C
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Tiebreaker 1: Ans:  
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Tiebreaker 2: Ans:  12    The total points for males were 8(87) = 696.  If x females took the test, the total points for females would be 92x.  The average for all students would be 
[image: image125.wmf] 
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