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Junior Varsity Written Test Solutions
1. D
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.  So 3x = 18 and x = 6.
2. B
Since the diameter of each beach-ball is 2 feet, the length of each side of the cubical container is 4 feet.  This means that the diagonal of the cube is 
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 or 
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 feet.  You need to subtract 4 ft from this for the diameters of the 2 beach balls that the diagonal would cut through.  Then you need to cut the space in half to eliminate the space from each corner of the container to the edge of each beach ball.  So the diameter of the space left in the center would be 
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3. D
The area of a regular octagon can most easily be found by fitting it inside of a square.  (See the picture below.)  Just take the area of the square and subtract out the 4 triangles.  So the area of the octagon would be 
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.  Therefore, the volume of the pyramid would be 
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4. A  The Babylonians used base 60.
5. E
There would be no integers so that place would be 0. 
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, so the first fractional place is 2.
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6. E
Let  
[image: image12.wmf]...

3

1

6

1

3

1

6

1

3

1

+

+

+

+

+

=

x

.  Then 
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Subtracting 3 from both sides and finding a common denominator we get 
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.  Solving the quadratic we get x = 
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.  But we need to add 3 back to get back to the original problem so the answer is simply 
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7. D
Let x be the distance between the numbers, so A + x = B and A + 2x = C.  That means that A + A + x + A + 2x = 291, so 3A + 3x = 291 and A + x = 97.  We also know that A(A + 2x) = 8833, so A2 + 2Ax = 8833.  Substituting we get that A2 + 2A(97 – A) = 8833.  So 194A – A2 = 8833 and A2 – 194A + 8833 = 0.  This factors into (A – 121)(A – 73), so A = 121 or 73.  Since A + x = 97, A must be 73, B must be 97, and C must be 121.
8. A.  No matter what the situation, if there are 30 students in a room and 5 of them have earned A's on the test, when a student is selected from the group at random the probability of that student having earned an A is 5 out of 30 or 1/6.
9. E  The first 5 terms of the sequence are 1, 1, 2, 3, 5, so x = 1 and y = 5.  
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10. C
The radius of the apple with the caramel layer would be 5 cm, and the radius of the apple alone would be 4cm, so the volume of all of the caramels would be 
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 (letting π = 3).  Since each caramel has a volume of 23=8, the number of caramels needed is 
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11. E
If 
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.  Simple guess and check gives us z = 2, so y = 16.

12. D
If we let x = the number of revolutions that Jeff can run in 90 seconds, then Tianyi can run 
x + 1 revolutions in 90 seconds.  Let t = the time it takes Jeff to complete one revolution.  So 
xt = 90 and (x + 1)(t – 3) = 90.  Substituting 90/t for x in the second equation we can solve to get that t = 18 or -15.  So the time is 18 seconds.
13. C
The least common multiple of 2, 3, 4, 5, and 6 is 60.  So we are looking for a multiple of 60 that when one is added to the number the result is divisible by 7.  Trial and error leads to 301.  The next number that works would be 721 which would be more candy than would fit in the pumpkin.

14. B
We learned a new trick for checking divisibility by 11 this year.  When you sum the digits with alternating signs, it gives you the remainder when the number is divided by 11.  For example, summing the digits in 121 with alternating signs yields 1 – 2 + 1 = 0, so 121 is divisible by 11.  So the remainder of this number is 8 – 5 + 3 – 6 + 2 – 4 + 1 – 8 + 7 – 5 + 5 – 8 + 6 – 1 + 9 = 4.
15. A
The converse of the original statement would be "if something has a tail, then it is a dog".  The inverse of this statement would be "if something does not have a tail, then it is not a dog."  The contrapositive of this would be "if something is a dog, then it has a tail."

16. B
After the first round of removals, only even numbers are left.  After the second round, only multiples of 4, then multiples of 8, them multiples of 16, and so forth.  So each removal leaves only ducks that are numbered with increasing powers of 2.  The highest power of 2 that will fit in 120,000 only one time is 65,536.
17. E
The coefficient can be computed by the number of ways to arrange the letters in the expression vwxxxyzz which is 
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18. B
Setting the two equations equal to each other, you get 10x2 – x – 3 = 0 which factors into 
(5x – 3)(2x + 1).  So 
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.  The latter produces a solution in the third quadrant.
19. D
The determinant of the smaller matrix is 13x + 6 and the determinant of the larger matrix using diagonals is 720 + 0 + 12x – 180 – 0 – 168.  The sum of these is 25x + 378.  Since 25x + 378 = 428, 25x = 50 and x = 2.
20. A
He can chuck (10π)(16)(365) cubic feet of wood per year.  Divide this by the volume of each log which is π(22)(20) to get 730.  (This problem is much easier if you cancel first, rather than multiplying everything out.)
21. D
A + B + C cannot simply equal C because that would make A and B both 0, so A + B + C must equal C + 10, since A + B cannot equal 20 if they are single digit numbers.  So A + B = 10.  For the next column, we get that A + B + C + 1 = A + 10 (using the same reasoning), so B + C = 9.  Moving down to the last column, we get that B must be 1, so C = 8.
22. C
By completing the square we can rewrite the circle equation as (x + 3)2 + (y – 2)2 = 10.  So the center of the circle is (-3, 2).  The line through (-3, 2) and (-2, 5) would be perpendicular to the tangent at (-2, 5).  Since the slope between these two points is 3, the slope of the tangent would be 
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23. D
It takes 2 taxicab units to travel from one point on the circle to the next, so each "side" of the circle would have a taxicab length of 8.  The circumference would then be 4(8) = 32.

24. A
Using matrices, area = 
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25. E
The line of reflection would be the perpendicular bisector of the two points.  The perpendicular slope is ½ and the midpoint is (-5, 3), so the equation is 
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26. A
Because AT is tangent to the circle, (OTA is a right angle.  Since OT = 6 and OA = 12, TA must equal 
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 and (TOA must be 60°.  So the area of the sector is 
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 the area of the circle which equals 
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.  The area of the triangle is 
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 so the area of the shaded region is 
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27. A  It's fairly obvious that the number to be increased should either be the first or the last of these numbers.  Ignoring the rest, if we think of the first number as x and the last number as x + 4, then the original product would be x2 + 4x (ignoring the middle 3 numbers).  Increasing the first number by 1 would yield (x + 1)(x + 4) = x2 + 5x + 4, while increasing the last number would only yield x(x + 5) = x2 + 5x.
28. D
Since they both reached their pie the first time in 1 hour, the distance to Kurt's piece was 30 miles and the distance to Jennifer's piece was 40 miles.  At 40 mph, it will take Jennifer 
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 hours (45 minutes) to reach Kurt's piece and it will take Kurt 
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 hours (80 minutes) to reach Jennifer's piece.

29. B
There are two critical numbers to consider, 
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 and x = 1.  After testing numbers in each of the three ranges (less than 
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 and 1, and greater than 1), we see that the values that work are those that are either less than 
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30. D
The ratio of the volumes of similar figures is the cube of the ratio of the side lengths.  Since the ratio of the side lengths is 2 to 1, the ratio of the volumes is 8 to 1.  So the volume of "Gus" is 160.

31. E
f (|x|) implies that all of the values to the right of the y-axis will be mirrored onto the left of the y-axis.  (Think about it, f (|-3|) would equal f (3)).

32. E  
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.  If x represents the final exam grade then 65 + 0.15x = 80 and x = 100.
33. E
The probability that she misses at least one is the same as 1 – the probability that she makes them all.  This is 
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34. E
When it is rotated about the y-axis, it forms a cone with a base radius of 4 and a height of 3, so the volume would be 
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.  When it is rotated about the z-axis, it forms a cone with a base radius of 3 and a height of 4, so the volume would be 
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35. C
Using Descartes' Rule of Signs, there must be exactly one positive real root, but there could be either 3 or 1 negative real roots.  So the answer must be either 2 or 4.  Using the rational root theorem and synthetic division, the zeros of the polynomial are -2, 3, and ±i, so there are 2 real roots.  
36. B
This is a "look and say" sequence starting with 4.  The next term is written by describing in words what was in the previous term:  "one four" = 14, then "one one one four" = 1114, then "three ones one four" = 3114, and so on.

37. B
Working backwards, since I have no brothers or sisters, "my father's son" must be me.  So "this man's father" is me and "this man" must be my son.

38. B
The equation must be factorable where both factors look like (x + integer).  There are 100 different combinations of possibilities for a and b.  If we just focus on b, we know that whatever 2 numbers multiply to give us b have to add together to give us a.  If b = 1, the only factors are 1 and 1 so a would have to be 2.  If b = 2, a would have to be 3.  If b = 3, a would have to be 4.  If b = 4, a could be 4 or 5.  If b = 5, a would have to be 6.  If b = 6, a could be 5 or 7.  If b = 7, a would have to be 8.  If b = 8, a could be 6 or 9.  If b = 9, a could be 6 or 10.  If b = 10, a would have to be 7.  Hence there are 14 pairings that work out of 100 possible combinations.
39. C
Build the Venn Diagram as below (anything in dotted lines represents art).  After filling in all of the numbers, the total number of students in the picture is 479, so there are 21 students not taking any of the listed courses.











40. B
The solution is below.
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	5
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