Grissom Mathematics Tournament

Algebra I Test

April 16, 2005
1.  
The Cat in the Hat has, in his hat, a smaller cat with a hat, in which live two still smaller cats, each with one hat, each of which has three very small cats.  How many cats is that?


A. 8
B. 10
C. 12
D. 14
E. 15
  2.  
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  3.
Circles A, B, C, and D have areas 
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, respectively.  What is the average radius of the four circles?  
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  4.

Solve for t.  
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A. 36,495
B. 12,365
C. 12,165
D. 1.2365
E. 1.2165

  5.  Solve the following equation for x:  2(3x – 5) – 4(2 + 3(x – 1)) = 3 (x – 5).


A.  
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B.  -1  
C.  
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E.  1

   6.
Four darbies are equal in value to seven pumpums.  Five pumpums equal two jolars.  How 
many darbies does it take to match the value of seven jolars?



A. 2
B. 5
C. 6
D. 10
E. 14
  7.
Solve for x:  2x – 3 > 9x + 11.


A. x > 2
B.  x < 2
C. x > 
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D.  x < 
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E.  x < -2
 8.
A tire is 28 inches in diameter.  Assume that exactly one mil (1 mil = 0.001 inch) of tread wears off this particular tire every 100 miles of normal driving.  Which of the following is the diameter (in inches) of the tire after 50 miles of normal driving?


A. 0.05
B. 27.9500
C. 27.9990
D. 27.9995
E. 28.0500
  9.
Solve for x if 
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A. -3
B. -2
C. -1
D. 2
E. 3
10.
Five consecutive even numbers sum to 150.  What is the second largest number of those 
five?


A. 28
B. 30
C. 31
D. 32
E.  38
11.
Tanesha has twice as many dimes as nickels and three times as many nickels as pennies.  She has $13.68 altogether.  She has no other coins.  How many coins does Tanesha have? 


A. 369
B. 248
C. 216
D. 210
E. 180
12.
Mr. Mitchell's office is on a winding side road next to a highway exit. He was driving on the highway at 60 miles per hour (mph), and at this rate he expected to arrive at his office at 8:45 a.m. However, at 8:30 a.m. he was forced to leave the highway and take the side road, driving at a steady speed of 40 mph for the rest of the way.  He arrived at his office 15 minutes later than originally planned.  

      How many miles did he drive on the side road?


A.  20
B.  26 2/3
C. 36
D. 40
E. 80
13.
A rectangular garden has a perimeter of 72 fathoms.  A walkway one fathom wide surrounds the garden.  The ratio of the garden’s length to its width is five.  What is the area of the walkway in square fathoms?


A. 60
B. 64
C. 72
D. 74
E. 76
14.
Solve for s if s + 2t = -4, 3t – u = 5, and -4u + s = 2.


A. -6
B. -2
C.  1
D. 2
E. 
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15.
The perimeter of triangle ABC is 226.  The second side is ¾ as long as the first, and the third side 
is 28 inches longer than the first.  Find the length of the longest side.

A.  18
B.  54
C.  72
D.  100
E.  cannot be determined

16.
How many minutes elapse between crossings of the hour hand and minute hand of a properly operating clock?


A.  60
B. 65 
C. 65 
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D. 65 
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E. 65 
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17.  Referring to the diagram below, angle ABC is a right angle. 
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 is an altitude of triangle ABC and has length x.  Due to the angles they have in common, triangles ABC, ADB, and BDC are all similar.  Solve for x, given that AD = 8 and DC = 4.

.
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B. 6
C. 8
D. 
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E. 16
18. 
What is the area of the region bounded by the graph of  3x – 4y = 12 and the coordinate 
axes?


A. 4
B. 5
C. 6
D. 12
E. 24 

19.
Given the following functions:  f(x) = 2x + 6, g(x) = x2 – 8, and h(x) = 
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, find f(g-1(h-1(3))).


A.  -6
B.  -2
C.  -6, -2
D.  10
E.  2, 10
20.
How many three digit numbers have at least one digit equal to 4?


A. 200
B. 252
C. 260
D. 272
E. 300

21.

If f(x+1) = 2f(x) and f(-2) =
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, then what is f(2)?


A.  -12
B.  
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C. 1/12
D. 12
E. 192

22.  How many positive integral divisors does 2772 have?


A.  4
B.  6
C.  21
D.  32
E.  36

23.  If 
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24.
 I assign the numbers 17, 19, 12, 13, 9, 23, 7 to the variables a, b, c, d, e, f, g  such that the sum of the elements of each of the sets below is the same and has the maximum possible value.  What is that value?



{a, c, f}
{c, d, e}
{g, e, f}


A. 45
B. 47
C. 48
D. 49
E. 51

25. Ever since the universe was about 100 nanoseconds old, quarks have only existed in color neutral combinations, such as {red, green, blue}, {anti-blue, anti-red, anti-green}, or {anti-red, red}.  Although quark colors assignments aren’t really quite this simple, complementary color rules do apply.  Two such rules are 

                  {green, blue} = {anti-red}                         {anti-red, anti-blue} = {green}

     Which of the following is not a valid complementary rule for quark color neutrality?


A. {anti-green, anti-blue} = {red}

B. {anti-green, anti-red} = {anti-blue}
C. {anti-red, anti-green} = {blue}

D. {green, red} = {anti-blue}



E. {red, blue} = {anti-green}

Tie Breaker 1:  How many digits are in the integer value of:  
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Tie Breaker 2:  If n! = n(n-1)(n-2) … 3
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Tie Breaker 3:  The sum of the digits of a 3-digit number is 16.  The sum of the ten’s digit and the unit’s digit is 3 times the hundred’s digit.  If the digits are reversed, the new number is 297 greater than the original.  What is the original number?
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