2008 5th/6th grade test, solutions underlined
Event 1: Problem solving (no calculators), 10 minutes, 25 points

Part 1: Computations (2 pts. each) Answers must be completely simplified.

1) 12 ÷ .375 = 32
2) 14 / 35 = 32 / 80

3) (12 x 16 x 32) / (64 x 18 x 6) = 8/9
4) 9 + (11 x 22) = 2008 ÷ 8

5) 3 x (17 + 15) / 8 = 12

Part 2: Defining a new operation (3 pts. each)

Let’s define a new operation: {A, B, C} = (A + B) x (A – B) – (A + C) x (A – C)

For example {1, 2, 3} = (1 + 2) x (1 – 2) – (1 + 3) x (1 – 3) = -3 – (-8) = 5

1) {2, 4, 5} = 9
2) {7, 8, 9} = 17
3) {6, 10, 14} = 96
4) Does {A, B, C} = - {A, C, B}? Circle one: Yes No

5) If A < B < C, then {A, B, C} > 0 … Circle one: Always Sometimes Never

Comments:

In Part 1, students may get confused in #1 when asked to divide by a decimal (and may instead multiply). Instead of using long division, hopefully students will recognize that .375 = 3/8, thus 12 ÷ .375 = 12 x 8/3. The reduced fraction in #2 is 2/5, which is quicker to recognize than trying to cross-multiply. Similarly for #3, it is easier to reduce factors of the numerator and denominator than try to multiply everything out. For #5, students will likely multiply by 8 before dividing by 3, although the reverse is quicker and the result is the same.

In Part 2, the operation can be simplified to C2 – B2 by multiplying out and canceling terms. While the numbers in the problems were chosen so that they weren’t too time consuming to calculate using the formula given, it is obviously much easier to subtract a difference of squares. I would also expect that students will have difficulty keeping straight all of the negative signs that appear when using the formula (in each problem, you end up taking the difference of two negative numbers). Finally, notice that C2 – B2 doesn’t have an A in it. This means that the A value makes no difference in #4, thus (C2 – B2) = -(B2 – C2). In #5, so long as 0 < B < C, then C2 – B2 > 0. However, if 
B < C but 
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 (as is the case when B is a large negative number), then C2 – B2 < 0.

2008 5th/6th grade test, solutions underlined
Event 2: Problem solving (with calculators), 10 minutes, 25 points

Disk drive prices through history

Computer hard drives were first invented in 1955. Back then, a 12 MB hard drive cost $74,800.

The following chart shows how much hard drives have cost since then.

	Year
	Size
	Cost

	1985
	140 MB
	$4395

	1990
	702 MB
	$2295

	1995
	4200 MB
	$1425

	2000
	61400 MB
	$359

	2005
	250000 MB
	$219


(Source: John C. McCallum, retired computer science professor, www.jcmit.com)

Use the chart above to answer the following questions. Assume that the cost per MB doesn’t depend on how large a hard drive you buy.

Part 1:

How much would each size hard drive listed above have cost in 1955? (Round your answers to the nearest dollar.) (2 pts. each)

	Year
	Size
	Cost

	1955
	140 MB
	$872,667

	1955
	702 MB
	$4,375,800

	1955
	4200 MB
	$26,180,000

	1955
	61400 MB
	$382,726,667

	1955
	250000 MB
	$1,558,333,333


Part 2:

How much would 12 MB, the size of the first hard drive, cost in each of the years listed? (Round your answers to the nearest penny.) (3 pts. each)

	Year
	Size
	Cost

	1985
	12 MB
	$376.71

	1990
	12 MB
	$39.23

	1995
	12 MB
	$4.07

	2000
	12 MB
	$0.07

	2005
	12 MB
	$0.01


Comments:

In Part 1, students need to find the cost per MB of hard drives in 1955, which is $74,800/12 MB = $6233.33… per MB. You can then multiply this number times the size of any hard drive to determine the cost. Alternatively, you can find how many times 12 MB goes into the size of the desired hard drive, then multiply by $74,800. Check to make sure students rounded correctly to the nearest dollar.

In Part 2, students need to find the cost per MB of each hard drive listed on the chart, then multiply that number by 12 MB to find the cost. This chart lists the cost per MB to four significant digits.

	Year
	Size
	Cost
	Cost/1 MB

	1985
	140 MB
	$4395
	$31.39

	1990
	702 MB
	$2295
	$3.269

	1995
	4200 MB
	$1425
	$0.3393

	2000
	61400 MB
	$359
	$0.005847

	2005
	250000 MB
	$219
	$0.0008760


Alternatively, you can find out what fraction of the hard drive is 12 MB, then multiply by the cost of the drive. Again, check to make sure students rounded correctly to the nearest cent.

I find it incredible that something that cost $74,800 fifty years ago today costs roughly 1¢, not even counting for inflation.

2008 5th/6th grade test, solutions underlined
Event 3: Reasoning/Logic, 15 minutes, 40 points

For each number pattern, fill in the next five terms (2 pts. each blank).

1) 1, 2, 5, 10, 17, 26, 37, 50, 65, 82
2) 1, 2, 6, 15, 31, 56, 92, 141, 205, 286
3) 1, 3, 9, 19, 33, 51, 73, 99, 129, 163
4) 1, 4, 11, 24, 43, 72, 109, 152, 205, 266
Comments:

Like many patterns, it’s important to look at the differences between the numbers. In the first pattern, the differences are 1, 3, 5, 7, which are odd numbers. In the second pattern, the differences are 1, 4, 9, 16, which are square numbers. In the third pattern, the differences are 2, 6, 10, 14, which are every other even number. In the fourth pattern, the differences are 3, 7, 13, 19, which are every other prime number (starting with the second prime number).

2008 5th/6th grade test, solutions underlined
Event 4: Mental Math, 15 seconds to view each question, 10 seconds to write, 10 points

Example) (7 x 3) + (7 + 3) = 31

1) (6 + 4) + (7 + 3) + (8 + 2) + (9 + 1) = 40
2) (2 + 4 + 6 + 8) – (4 + 6 + 8 + 10) = -8
3) 23 + 24+ 25 + 26 + 27 = 125
4) 7 – 2 + 8 – 3 + 9 – 4 = 15
5) 54/6 + 63/7 + 72/8 + 81/9 = 36
6) (15 + 37) – (17 + 35) = 0
7) 16(10) + 17(100) + 18(1) = 1878
8) (7 x 8 x 9 x 10)/(5 x 6 x 7 x 8) = 3
9) 152 – 102 – 52 = 100
10) 
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Comments:

There are several ways to solve each problem. Some rely on clever regrouping:

1) (6 + 4) + (7 + 3) + (8 + 2) + (9 + 1) = 10 + 10 + 10 + 10

2)  (2 + 4 + 6 + 8) – (4 + 6 + 8 + 10) = 2 + (4 – 4) + (6 – 6) + (8 – 8) – 10

3) 23 + 24+ 25 + 26 + 27 = (23 + 27) + (24 + 26) + 25 or 5 x 25

4) 7 – 2 + 8 – 3 + 9 – 4 = (7 – 2) + (8 – 3) + (9 – 4) = 3 x 5

5) 54/6 + 63/7 + 72/8 + 81/9 = 9 + 9 + 9 + 9

6) (15 + 37) – (17 + 35) = (10 + 5 + 30 + 7) – (10 + 7 + 30 + 5)

7) 16(10) + 17(100) + 18(1) = 1700 + 160 + 18 [place value!]

8) (7 x 8 x 9 x 10)/(5 x 6 x 7 x 8) = (9 x 10)/(5 x 6) = 90/30

9) 152 – 102 – 52 = 225 – 100 – 25 or (10 x 5 x 2) [a large square minus two smaller squares leaves two rectangles – draw a picture]

10) 
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