MT 118, Exam #1, Fall 2019 Name C

Instructions: Show all work. Partial credit can only be given where work is shown. Be sure to answer all
parts of each question. You may not use a calculator on this quiz.

1. You can make one square with four toothpicks. Show how you can make two squares with seven
toothpicks (breaking toothpicks is not allowed), three squares with 10 toothpicks, and five
squares with 12 toothpicks. (10 points)
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2. Solve the arithmagon. What numbers must go in the vertices of the triangle so that the two
numbers at the end of each side adds to the number shown on the side? (9 points)
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3. Give the next three terms in the sequence. (9 points)
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4. When Mickey counted the number of outcomes of rolling two 4-sided tetrahedral dice and got
(1,1),(2,2), (3,3), (4,4),(1,2),(3,4), (2,4), (4,1). He started to get confused about which ones
he had listed and which ones were left. How would you help him create a more systematic list?
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5. Write the number 2953 in
a) Roman numerals (5 points)
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b) Babylonian (6 points)
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6. Translate each number from the historical writing system back into the Hindu-Arabic system.
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10.

Write the decimal number 531 as a number in base-seven. (8 points)
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Is the statement {4,3} < {1,3,4,6} true or false? (3 points—no partial credit)
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Consider the sets A = {a, h,k,,p,v,y},B = {b, g,j, k,m,p,u, x}. Find the following if the
Universal set is the set of all (lower case) letters in the Alphabet. (4 points each)
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On the Venn diagram below, shade the region given by (A — B) U C. Label your sets clearly. (8 points)
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11. Use the distributive property (with either addition or subtraction to find the value of 33(18) by

hand. Show all work. You may check your answer in a calculator, but a correct answer alone
will not be worth full credit. (7 points)
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12. Verify the result above by using the Russian Peasants’ method of multiplication. (6 points)
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13. Complete the base-four multiplication table, and then use it to find the value of 20375yr +

11foyr. (10 points) — r— | ?)-fw.-“ . ) ) .
X 1 2 3 10 11 12 =
1 { 7 3 10 ( 12 1%
2 2 |0 \Z 28 2. 35 22
3 2 [ 7] 25 22 102z il
110 lo 20 o | (@0 [1E 26 (130
S 11 [\ 2L Iz 11O 24 l2] (205
L L | 30 | 4 189 [ 132 | z2j0 [222
= \ 7‘/ T 22 | .1'.)) o yi ¢ yED %04

{03-%=19s SH-B =4 o
45-8 =37 T-8=2 LR F
§3-%= 49 Di=8= 3

29-8 = =1 81’\:2%

28-F=ijg
|s-%=F



15. Simplify the expression 162 — 2 X 32(27 + 115)° using order of operations. (7 points)
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16. For the relation shown, write out the list of ordered pairs that represents the relation. Then
determine if the relation is a function. (10 points)
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Bonus: Write the hexadecimal number A81F By, ¢pen as a base-five number. (15 points)
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