Alabama School of Fine Arts

Invitational Mathematics Tournament

January 12, 2008
Algebra I Exam

Directions: 

1. Make sure your name and student number are bubbled correctly on the pink answer sheet. 

2. No books, notes, calculators, or other aids may be used. Scratch paper will be provided by the exam proctor. 

3. You may write on this exam booklet; however, all answers must be recorded in the proper places on the pink answer sheet. The pink answer sheet must be given to the exam proctor when time is called. 

4. All answers must be simplified. Do not round unless stated in the question. 

Units are not required in an answer. If a certain form for the answer is requested, be sure to use that form. 

5. This exam consists of 25 multiple choice questions with A, B, C, D, and E as answer choices. There are three tie-breaker questions: TB1, TB2, and TB3. 

Write all answers to tie-breaker questions on the back of the pink answer sheet, labeled with the respective number. 

6. “N.O.T.A.” denotes “None of the above.” 

7. Each correct answer earns 4 points. For each incorrect answer, 1 point is subtracted. There is no penalty for unanswered questions. 

8.  Figures are not drawn to scale.
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Algebra I 

1. A = The sum of the prime numbers smaller than 100

         
B = The sum of the composite numbers smaller than 100

         
C = The sum of the first five perfect cubes (starting with 
[image: image87.png]


)

         
D = The sum of the first ten perfect squares (starting with 
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What is the value of 
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A. 4949
B. 4982
C. 4981
D. 4950
E. N.O.T.A.

2. If 
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A. 
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C. 
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D. 
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E. N.O.T.A.
3. Harry Potter is flying around the Quidditch Pitch looking for the Golden Snitch.  He travels a remarkable 100 mph for 20 minutes on his first lap. He then got whomped by the whomping willow and only traveled 50 mph for 40 minutes on his second lap.  What was his average speed in miles per hour?

A.75

 B. 
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C. 
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D. 
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E. N.O.T.A.
4. Which of the following values is the smallest?

A. 
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B. 
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C. 
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D. 
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E. N.O.T.A.
5. [image: image1.wmf]3
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What is/are the value(s) of x?

A. 25

B. 
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C. 7, 
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D. 
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E. N.O.T.A. 
6. The hobbits, Frodo and Samwise, were on their way to Mount Doom.  Before they ran into Gollum/Smeagol, together they ate the same number of packets of lembas per day for a week.  However, after Gollum broke three packets and they got closer to Mordor, the hobbits decided to start rationing.  Together they ate one half packet less each day for the next week before meeting Faramir (and ending their rationing).  At this time, the hobbits had 52 fewer packets than they had at the start of their journey.  How many packets per day did the two hobbits eat during the first week of their journey?

A. 3

B. 3.5

C. 4

D. 4.5

E. N.O.T.A.

7. Let 
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A.
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B. x

C. x-1

D. 3x +6
E. N.O.T.A.

8. Find 
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A. 
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C. 
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E. N.O.T.A.

9. How many squares are in the 5x5 square?
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


A. 25

B. 54

C. 55

D. 58

E. N.O.T.A.

10. Find the acute angle between the hour hand and minute hand of a clock at exactly 3:30.
A.
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   E. N.O.T.A.
11. Find the point(s) of intersection between the graphs of 
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A. (4, -2)
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E. N.O.T.A.
12. If 2 bobs are one rob and 2 robs are fifteen snobs and 4 snobs are 1 dob, how many dobs are 8 bobs?

A. 120

B. 
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C. 
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D. 6

E. N.O.T.A.
13. Simplify:    
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D. Simplified as is.

E. N.O.T.A.

14. There’s a BIG SALE going on at the local bus store!  In addition to the year-round 20% off policy because it’s their 20th anniversary this year, there is also a weekend special of 15% off on all math buses! Luggs wants to buy a math bus this weekend priced at $15,000 before the 15% markdown but after the 20% markdown. What is the difference between what she would normally pay (with no discounts) and what she is paying now (with both discounts)?  (Assume there to be no taxes.)

 




A. $2,250
 B. $3,750 
 C. $5,647 
 D. $6,000 
 E. N.O.T.A.

15. X is directly proportional to Y2 and inversely proportional to Z3. If X = 3 when Y= 6 and Z = 4, what is the value of Z when X = 1 and Y = 18?

A. 13

B. 
[image: image53.wmf]3

1124


 C. 
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D. 12

E. N.O.T.A.

16. A set of numbers {92, x, 97, 78, 90, y, 132, 100} has a median of 98 and an arithmetic mean of 99. If 
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A. 3

B. 4

C. 5

D. 6

E. N.O.T.A.

17. Find the sum of the squares of the roots of: 
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A. 
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E. N.O.T.A.
18. James, Jane, and Jacob had 16 jars of honey (each of them had at least 1 jar). James gave 2 jars to Jane and 3 jars to Jacob. James also ate 1 jar. Jacob gave 1 jar to Jane and donated 3 jars to charity. Now James, Jane, and Jacob have the same number of jars. How many jars of honey did James have initially?

A. 13

B.12

C.7

D.10

E. N.O.T.A.

19. What is equivalent to:
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E. N.O.T.A.

20. Given that 
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A. 1
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[image: image71.wmf]x

tan

1



C.
[image: image72.wmf]x

x

cos

sin

1



 EMBED Equation.3  [image: image73.wmf]
D. 
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E. N.O.T.A.
21. Evan is the 44th person in the lunch line if counted from the front of the line. He is also the 7th person counted from the back. Tim is the 22nd person in the lunch line counted from the back. How many people are standing between Tim and Evan?

A. 15

B. 14

C. 13

D. 16

E. N.O.T.A.
22. Frank has three children, all less than age ten. In 2002, his age is three times the sum of his children’s ages. In 2005, his age was 2 less than twice the sum of his children’s ages. How old will Frank be in 2008?

A. 47

B. 42

C. 38

D. 45

E. N.O.T.A.
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Jack throws a single dart at the square dartboard shown.  What is the chance that he will hit the shaded portion?

A.  
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E. N.O.T.A.
24. Axon, Dendrite, Cortex, and the “Brain” are friends that constantly email each other.  Each one uses a different email service (Gmail, Yahoo, Hotmail, and ASFA Webmail) and a different font (Chiller, Courier New, Papyrus, and Webdings ).  Given the following information, what type of email does the “Brain” use?
The “Brain” emails a reply to the Chiller user’s ASFA Webmail address.

Dendrite uses Yahoo to write to the one who uses Courier New on Gmail.

The person who uses Hotmail does not use Papyrus.

Cortex writes in Webdings .

A. Webmail
B. Gmail
C. Yahoo
D. Hotmail

E. There is not enough information to answer this question.
25. When 
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 is a perfect square, k is equal to…

A. 703

B. 
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C. ±703
D. 
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E. N.O.T.A.

Tiebreakers:

TB1: What is the sum 
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of in base 9?

TB2: Triangle ABC is not an acute triangle.  The largest angle is (5x)°. What are the possible values of x? 

TB3: The sum of 4 consecutive integers is 114. What is the ratio of the largest number to the smallest number?

Algebra I Answer Key 2008
1. C

2. D

3. B

4. B

5. E (7, 
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6. D

7. B

8. D

9. C

10. A

11. B

12. B

13. E, 
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14. D

15. D

16. C

17. D

18. D

19. A

20. D

21. B

22. D

23. A

24. B

25. D

TB1: 1579
TB2: 18 ≤ x <36

TB3: 
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