Mu Alpha Theta National Convention:  Hawaii, 2005

Sequences and Series Topic Test – Alpha Division

1. Find the common ratio of the geometric series 
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E) NOTA 

2. Find the sum of the 32 smallest multiples of 5.

A) 160
B) 2640
C) 2576
D) 105
E) NOTA 

3. Evaluate the sum of the terms of the geometric sequence 5, 2, 
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E) NOTA 

4. Determine the common difference of the arithmetic progression: 
[image: image10.wmf]K

,

3

3

,

2

,

y

x

y

x

y

x

-

-

+

.

A) x – 2y
B) x + y
C) x
D) x – y
E) NOTA 

5. What is the sum of the 66 smallest odd positive integers?

A) 4356
B) 2211
C) 4422
D) 8712
E) NOTA 

6. Find the 13th Fibonacci number, 
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A) 144
B) 377
C) 233
D) 610
E) NOTA 

7. What is the sum of the first 10 terms of the geometric series 
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E) NOTA 

8. A group of 35 calculus students meets for a bridge tournament every Saturday.  Before the game begins, each person in the group shakes hands with every other person exactly once.  How many handshakes occur?

A) 595
B) 630
C) 1190
D) 70
E) NOTA 

9. What is the 29th triangular number, 
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A) 406
B) 841
C) 87
D) 435
E) NOTA 

10. Evaluate the sum of the terms of the arithmetic sequence 16, 14, 12, …, -38, -40.

A) 364
B) –348
C) –312
D) –392
E) NOTA 

11. What is the 100th term of the arithmetic progression beginning with -40, -52, -64, … ?

A) –1228
B) –1240
C) –1148
D) 1240
E) NOTA 

12. James, an eccentric millionaire, has bought a unique 25-story mansion in which every floor has 5 more rooms than the floor below it.  There is 1 room on the bottom floor.  What is the total number of rooms in the mansion?

A) 1625
B) 1575
C) 1525
D) 325
E) NOTA 

13. If 
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E) NOTA 

14. Vibha collects a 100 mg sample of Cesium-137 from a meteor crater.  She estimates that the meteor impacted 105 years ago.  Given that Cesium-137 has a half-life of 30 years, find the amount of Cesium-137 (in mg) that was present when the meteor first hit.  Round your answer to the nearest integer.

A) 9
B) 1131
C) 1188
D) 1120
E) NOTA 

15. Evaluate the sum 
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A) i
B) –i
C) –1
D) 1
E) NOTA 

16. What is the arithmetic mean of the terms of a 39-term arithmetic sequence with first term 17 and last term 83?

A) 
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E) NOTA 

17. Evaluate:  
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A) 1001! – 1
B) 1001! – 2
C) 1002! – 2
D) 1002! – 1
E) NOTA

18. Thom and Tom, both avid gamblers, decide to play a game of chance.  They take turns rolling three fair 6-sided dice, continuing forever until one person rolls triples (all three dice showing the same number).  The person who rolls triples is declared the loser.  To make things interesting, Tom agrees to bet $10 that he will win, provided that Thom allows Tom to go first.  What is the probability that Thom will win the bet?

A) 
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E) NOTA 

19. The nth Pell number is recursively defined by the formula 
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A) 12
B) 16
C) 29
D) 70
E) NOTA 

20. Andria drops a tennis ball from a height of 5 meters.  On each bounce, the tennis ball reaches one-third of the height from which it fell.  What is the total vertical distance the ball travels from the time it is dropped to the time it comes to rest?

A) 15 m
B) 5 m
C) 7.5 m
D) 10 m
E) NOTA 

21. The expression 
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E) NOTA 

22. Let 
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A) 5
B) 6
C) 7
D) 8
E) NOTA 

23. Evaluate: 
[image: image51.wmf]Õ

=

+

1000

3

)

1

(

j

j

.

A) 
[image: image52.wmf]1001!

24


B) 1001!
C) 
[image: image53.wmf]1001!

6


D) 
[image: image54.wmf]1000!

6


E) NOTA 

24. Determine the sum of the third entry of each of the rows of Pascal’s Triangle, from Row 2 to Row 60 (inclusive).  (Row 0 has a single entry, 1.)

A) 
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B) 1829
C) 521855
D) 35990
E) NOTA 

25. Find the value of the sum:  
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A) 89
B) 
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C) 179
D) 90
E) NOTA 

26. The lengths of the sides of a triangle form a geometric sequence with common ratio r.  The value of r is constrained such that the triangle is valid for 
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 but degenerate or non-existent for all other values.  What is the sum of A and B?

A) 
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E) NOTA 

27. Evaluate:  
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E) NOTA 

28. A simple continued fraction, 
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[image: image71.wmf]]

2

,

1

;

1

[

]

,

2

,

1

,

2

,

1

,

2

,

1

;

1

[

=

K

.  Estimate the value of 
[image: image72.wmf]å

=

2000

1000

]

;

[

k

k

k

 to the nearest integer.

A) 1501500
B) 1501501
C) 1502501
D) 1502500
E) NOTA 

29. Evaluate: 
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A) 364
B) 63504
C) 1533
D) 182
E) NOTA

30. An ant is at point A on a wall behind an open door six feet wide, looking perpendicularly at the end of the door (point C).  The door is wide open, making an angle of 15 degrees with the wall.  The ant begins walking perpendicularly toward the door.  Immediately upon reaching the door, the ant turns around and walks perpendicularly toward the wall.  Right as the ant reaches the wall, the ant turns around again and walks perpendicularly toward the door.  If this pattern continues infinitely, how many feet will the ant have traveled by the time it reaches the corner of the door (point B)? 
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E) NOTA 
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