
Alpha Applications  FAMAT State Convention 2008 

 

Page 1 

 

For all questions, answer E. NOTA means 

none of the above answers is correct.

 
1. If you put $1 into a bank that pays 1.5% 
annually, compounded continuously, how 
much will you have after 3 years? 
 

 A. 015.1
3e  B. 045.1

e  

 C. )015.1( 3

e  D. 045.0
e  

 E. NOTA 
 
2. AM radio transmitters broadcast an 
amplitude modulated signal, assume this 
means the signal is of the form 

)cos()sin( nxmxA .  If 10=A , 7=m , 

and 1=n , write the signal in the form 

)cos()cos()sin()sin( vxEuxDvxCuxB +++

where u,v > 0 find vuEDCB +++++ . 

 
 A. 14  B. 24 
 C. 28  D. 34 
 E. NOTA 
 
3. If 9 ducks (all female) can lay 9 eggs in 
9 days, how many eggs can 18 female 
ducks lay in 18 days (at the same rate)? 
 
 A. 9  B. 18 
 C. 36  D. 72 
 E. NOTA 
 
4. My two brothers’ ages sum to 33 and 
multiply to 270.  Let the sum of the 

reciprocals of their ages equal 
y

x  where 

x and y are relatively prime positive 
integers, what is yx + ? 

 
 A. 33  B. 101 
 C. 109  D. 303 
 E. NOTA 
 

5. A pilot flies 50 miles past his home due east, 
then 40 miles due south, and then 20 miles west.  
How far east of home is he? 
 
 A. 50  B. 70 

 C. 5310  D. 110 

 E. NOTA 
 
6. Carbon 14’s half-life is approximately 5700 
years.  Assume that this means that every 5700 
years, the mass of a block of Carbon 14 is halved.  
If a block has 100 pounds of Carbon 14, how many 
pounds will remain after 22800 years? 
 
 A. 0  B. 12.5 
 C. 25  D. 50 
 E. NOTA 
 
7. You enter The Matrix (let’s call it M) and 
notice that its determinant is zero, which of the 
following is not necessarily true? 
 
 A. It is singular. 
 B. One row can be written as a linear  

combination of other rows. 
 C. It has no inverse. 
 D. There are an infinite number of  

distinct vectors v  such that 
→

= 0Mv . 

 E. NOTA 
 
8. I put all of the face cards (aces do not have 
faces) in a hat and draw 3 at random.  Which of 
the following is the probability that I draw the 
king of clubs? 
 
 A. 0.15  B. 0.25 
 C. 0.35  D. 0.45 
 E. NOTA 
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9. I’ve got some junk in a parallelepiped 
box with three sides represented by the 
vectors 〉〈 2,1,2 , 〉−〈 2,1,2 , and 〉〈 1,1,0 . 

Find the volume of this box. 
 

 A. 
3

4   B. 2 

 C. 4  D. 8  
E. NOTA 

 
10. I have x four-legged cows, y two-
legged chicken, and z three-legged pigs on 
my farm (and nothing else).  If each cow 
costs $100, each chicken $20 and each 
three-legged pig costs $50.  If I have 
100 total animals that have an average of 
3 legs each and cost $5600 in total, how 
many chickens do I have? 
 
 A. 20  B. 25 
 C. 30  D. 50  

E. NOTA 
 
11. It’s 2:46 (and zero seconds after the 
minute), what’s the smaller angle between 
the hands of my analog clock? 
 
 A. °13   B. °173  
 C. °177  D. °167  

E. NOTA 
 
12. On a kickball field, there is a player 
standing on each of the four bases.  On 
the count of three, each player randomly 
chooses to run to the next base or the 
previous base, running exactly on the 
baseline.  What is the probability that 
there is no collision? 

 A. 
8

1   B. 
12

1  

 C. 
16

1   D. 
24

1  

 E. NOTA 
 

13. I like this ice cream cone (no ball of ice 
cream, just the cone) I’m eating, but I wish it 
weren’t these dimensions.  If I could increase the 
radius by 10% and decrease the height by 20%, 
what would that do to the volume? 
 
 A. Decrease by 11% 
 B. Decrease by 10% 
 C. Decrease by 4% 
 D. Decrease by 3.2% 
 E. NOTA 
 
14. My bicycle has two wheels, wheel A is 18 
inches in diameter and wheel B is 12.  What must 
the ratio of the rotational velocities of wheel A 
to wheel B be if there is no slipping while I ride? 
 
 A. 2:3  B. 4:9 
 C. 3:2  D. 9:4   

E. NOTA 
 

15. 11 −−
+= nnn baa , 1−

= nn ab , for n > 0 and 

100 == ba . Find 9a . 

 
 A. 34   B. 55 
 C. 89  D. 110  

E. NOTA 
 
16. A jar contains 6 dimes, 5 nickels, 3 quarters 
and a penny.  Which is the probability that after 
drawing 5 coins, you do not have a pair of like 
denominational coins? 
 

 A. 
1365

1  B. 
1365

28  

 C. 
1001

1  D. 
1001

28   

 E. NOTA 
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17. I have a slice of a 16 inch (diameter) 
pizza that has 4 inches of crust, what is 
its area of the surface of the slice in 
square inches? 
 
 A. π8   B. π16  
 C. 8  D. 16 
 E. NOTA 
 
18. I flipped a fair coin 3 times and got 
more heads than tails, what’s the 
probability that I got no tails? 
 

 A. 
8

1   B. 
4

1  

 C. 
2

1   D. 
4

3  

 E. NOTA 
 
19. Which of the following best describes 
the graph of 

012422
=+++−− yxyxyx  given that 

it is not degenerate? 
 
 A. Hyperbola B. Parabola 
 C. Circle D. Ellipse 
 E. NOTA 
 
20. Eight people order eight different 
dishes, but the waiter forgets who 
ordered what and randomly hands them 
each one dish.  To the nearest whole 
number, what is the expected number of 
correctly handed out dishes? 
 
 A. 0  B. 1 
 C. 2  D. 3 
 E. NOTA 
 
 
 
 
 

21. Tomorrow, the USSR is going to launch a 
nuclear missile at America  with velocity vector 

kji +− 2 .  America attacks back, launching one 

towards Russia with velocity vector kji 222 −+ .  

What is the sine of the smaller angle between the 
two paths? 
 

 A. 
3

1   B. 
3

1  

 C.  
3

6  D. 
3

6−  

 E. NOTA 
 

22. Let 622
+−= xxy .  Find the sum of the x 

and y coordinates of the vertex of the parabola. 
 
 A. 1  B. 5 
 C. 6  D. 7 
 E. NOTA 
 
23. A parallelepiped box has dimensions xsin , 

xcos , xtan  for some 
2

0
π

<< x .  What is the 

smallest possible diagonal this box can have? 
 

 A. 1  B. 2  

 C. 3   D. 2 

 E. NOTA 
 
24. Ryo Fojiba punts a football 40 yards on a 
perfectly parabolic path that has a maximum 
height of h  yards.  Find the height in yards of 

the ball 10 yards after he kicked it.   Assume the 
ball is kicked from a height of zero. 
 

 A. 
2

h   B. 
3

2h  

 C. 
4

3h   D. Cannot be determined 

 E. NOTA 
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25. Tim is Jim’s older brother.  Now, Tim’s 
age is the square of Jim’s age and in 8 
years, Tim’s age will be twice Jim’s age 
will be.  Find the sum of all possible values 
of Jim’s age. 
 
 A. 0  B. 2 
 C. 4  D. 6 
 E. NOTA 
 
26. What is the probability that a random 
permutation of the word “Applications” 
has the two p’s next to each other? 
 

 A. 
11

2   B. 
6

1  

 C. 
11

1   D. 
12

1  

 E. NOTA 
 
27. I have a bouncy ball that is so elastic 
that it rebounds to 90% of its previous 
height after each bounce.  If I drop it 
out of my window, which is 40 feet off 
the ground, what is the total vertical 
distance it will travel? 
 
 A. 400 feet B. 760 feet 
 C. 800 feet D. 840 feet 
 E. NOTA 
 
28. Two smaller boats are pulling a bigger 
one.  Smaller boat A is exerting a 50 
Newton force 60 degrees north of east 
on the bigger boat and smaller boat B is 
going 30 degrees south of east.  What 
force in Newtons must smaller boat B 
exert on the larger one to force it to go 
due east? 
 

 A. 25  B. 
3

350  

 C. 50   D. 350  

 E. NOTA 
 

29. On my map, Madras is at )50,50( , Paris is at 

)10,70(  and Berlin is at )60,20( .  I just noticed 

that I can draw a circle that goes through each 
city.  Assuming that each city is just a point and 
that the world is flat, what is the radius of this 
circle? 
 
 A. 25  B. 50 

 C. 250  D. 100 
 E. NOTA 
 
30. If the probability that you got any particular  
question right on this test is 0.9 and you get 4 
points for getting a question right, -1 points for 
getting one wrong, and you do not omit any 
questions, what score can you expect to get on 
this test? 
 
 A. 100  B. 105 
 C. 108  D. 110 
 E. NOTA 


