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Numbers
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   Practice makes perfect! Chapter problems focus on understanding and number sense rather than math rules and theorems.
 
    
 
   1. Digits 
 
   If you write all numbers from 0 to 109, which digit (numeral) will you write most often?
 
   A. 0
 
   B. 1
 
   C. 7
 
   D. 9
 
    
 
   2. Three numbers
 
   The product of three consecutive whole numbers is 999,900. What is the smallest of the three numbers?
 
   A. 33
 
   B. 34
 
   C. 98
 
   D. 99
 
    
 
   3. Fifteen numbers
 
   Fifteen numbers have an average of 15. Five of these numbers have an average of 5, four other numbers have an average of 4, three an average of 3, and two an average of 2. What is the remaining number?
 
   A. 1
 
   B. 11
 
   C. 121
 
   D. 171
 
    
 
   4. The last digit
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   What is the last digit of the result?
 
   A. 1
 
   B. 3
 
   C. 7
 
   D. 9
 
    
 
   5. Zeros
 
   How many zeros are there at the end of the result?
 
   99! = 1 x 2 x . . . x 99 
 
   A. 1
 
   B. 11
 
   C. 19
 
   D. 22
 
    
 
   6. Two numbers
 
   The product of two integers is 1000. Find the smallest possible sum of these numbers.
 
   A. 50
 
   B. 60
 
   C. 65
 
   D. 70
 
    
 
   7. An integer
 
   What is the smallest integer that is 4 times the sum of its digits?
 
   A. 11
 
   B. 12
 
   C. 18
 
   D. 24
 
    
 
   8. Factorial
 
   4! means 1 x 2 x 3 x 4. What is the units digit of 1! + 2! + 3! + ... + 2012! ? 
 
   A. 0
 
   B. 3
 
   C. 4 
 
   D. 2
 
    
 
   9. Frequency
 
   I wrote all the numbers from 0 to 999. Which digit did I write less than the others?
 
   A. 0
 
   B. 1
 
   C. 5
 
   D. 9
 
    
 
   10. Two-digit numbers
 
   Multiply all positive two-digit numbers. How many zeros are there at the end of the result?
 
   A. 18
 
   B. 19
 
   C. 20
 
   D. 21
 
    
 
   11. Four weights
 
    [image: ::::Documents:Math:image:jpg:11131.jpg] 
 
   I must balance any whole number load from 1 kg to 40 kg using these four weights and a balance. What is the largest weight?
 
   A. 25 kg 
 
   B. 27 kg
 
   C. 30 kg
 
   D. 33 kg
 
    
 
   12. Addition
 
   What is the sum of all the digits (not numbers) in the sequence 1, 2, 3, 4, . . . 98, 99?
 
   A. 890
 
   B. 900
 
   C. 990
 
   D. 999
 
    
 
   13. Comparison
 
   What is the average of the smaller of three random numbers from 0 to 1?
 
   A. 1 / 9
 
   B. 1 / 4
 
   C. 1 / 3
 
   D. 4 / 10
 
    
 
   14. Ones
 
   What is the largest digit in the product of 11111111 x 11111111?
 
   A. 1
 
   B. 7
 
   C. 8
 
   D. 9
 
    
 
   15. Twelve divisors
 
   What is the smallest positive integer that has 12 different positive divisors, including 1 and itself?
 
   A. 60
 
   B. 120
 
   C. 124
 
   D. 180
 
    
 
   16. Five digits
 
   What is the sum of all 5-digit integer numbers, which includes all five digits 1, 2, 3, 4, and 5?
 
   A. 1,333,332
 
   B. 2,222,220
 
   C. 3,999,960
 
   D. 5,555,555
 
    
 
   17. Seventeen
 
   What is the largest product of positive integers that add up to 17?
 
   A. 320
 
   B. 405
 
   C. 486
 
   D. 625
 
    
 
   18. A two-digit number
 
   The difference between a two-digit number and the number obtained by interchanging the positions of its digits is 72. What is the sum of the two digits of that number?
 
   A. 8 
 
   B. 9
 
   C. 10
 
   D. 11
 
    
 
   19. Five divisors
 
   How many three-digit numbers have exactly five divisors including 1 and itself?
 
   A. 1 
 
   B. 9
 
   C. 18
 
   D. 24
 
    
 
   20. Ten digits
 
   Make two fractions with all the digits from 0 to 9. Use each digit once. They add up to exactly 1. What is one of the fractions?
 
   A. 1 / 4
 
   B. 1 / 3 
 
   C. 1 / 2 
 
   D. 2 / 3
 
    
 
   Answers
 
    
 
   1. Digits
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   Digit 1: 31 times 
 
   Digit 0: 21 times 
 
   Digit 7: 21 times 
 
   Digit 9: 21 times
 
   The correct answer is B. 1
 
    
 
   2. Three numbers
 
   99 x 100 x 101 = 9900 x (100 + 1) = 990000 + 9900 = 999900
 
   The correct answer is D. 99
 
    
 
   3. Fifteen numbers
 
   15 x 15 = 225 
 
   5 x 5 + 4 x 4 + 3 x 3 + 2 x 2 = 25 + 16 + 9 + 4 = 54 
 
   225 - 54 = 171
 
   The correct answer is D. 171
 
    
 
   4. The last digit
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   The correct answer is B. 3
 
    
 
   5. Zeros
 
   1 x 2 x 3 x . . . x 98 x 99
 
   Count every 2 x 5.  There are more 2s than 5s. Count how many 5s. There are 19 5s.  25 , 50 and 75 include additional three 5s. 
 
   19 + 3 = 22
 
   The correct answer is D. 22
 
    
 
   6. Two numbers
 
   25 x 40 = 1000;  25 + 40 = 65
 
   The correct answer is C. 65
 
    
 
   7. An integer
 
   4 x (1 + 2) = 4 x 3 = 12 
 
   The correct answer is B. 12
 
    
 
   8. Factorial
 
   5! = 1 x 2 x 3 x 4 x 5 = 1 x 3 x 4 x 10 = 12 x 10  All N! (N > 4) includes 10
 
   The unit digit is defined by first four members: 
 
   1! + 2! + 3! + 4! = 1 + 2 + 6 + 24 = 33
 
   The correct answer is B. 3
 
    
 
   9. Frequency
 
   I wrote all numbers 100 times in the units place, 100 times in the tens place except ZERO and 100 times in the hundreds place except ZERO.  I wrote ZERO 191 times and all other numbers 300 times. It would be equal if I wrote it as 000, 001, 002, 003 . . .
 
   The correct answer is A. 0
 
    
 
   10. Two-digit numbers
 
   10 x 11 x 12 x . . . x 99
 
   5 x 2 = 10 
 
   There are 18 numbers divisible by 5 in the product: 10, 15, 20 , , , 95
 
   There are 3 additional 5s in 25, 50, and 75. 
 
   There are 21 zeros at the end of the result. 
 
   The correct answer is D. 21
 
    
 
   11. Four weights
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   The correct answer is B. 27 kg
 
    
 
   12. Addition
 
   All digits appear 20 times.  1 + 2 + . . . + 8 + 9 = 45;  45 x 20 = 900
 
   The correct answer is B. 900
 
    
 
   13. Comparison
 
   First, we compare two numbers x and y. The answer is 1/3. Second, we compare three numbers. If z is the smaller number, then the average is in the center of gravity of the rectangular tetrahedron - point A. It’s height is smaller than 1/3: the height is 1/4.
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   The correct answer is B. 1/4
 
    
 
   14. Ones
 
   11 x 11 = 121 
 
   111 x 111 = 12321 
 
   1111 x 1111 = 1234321 
 
   11111 x 11111 = 123454321 
 
   111111 x 111111 = 12345654321 
 
   1111111 x 1111111 = 1234567654321 
 
   11111111 x 11111111 = 123456787654321 
 
   The largest digit in the product is 8.
 
   The correct answer is C. 8
 
    
 
   15. Twelve divisors
 
   The set of all divisors of 60 
 
   { 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60 }, 
 
   can be represented by the Hasse diagram: 
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   The correct answer is A. 60
 
    
 
   16. Five digits
 
   Any such number is a permutation of the digits 1, 2, 3, 4, 5. 
 
   There are 5! = 5 x 4 x 3 x 2 x 1 = 120 such numbers. 
 
   Each digit appears 120/5 = 24 times on all places. 
 
   (10000 + 1000 + 100 + 10 + 1) x 24 x (1 + 2 + 3 + 4 + 5) = 
 
   11111 x 24 x 15 = 11111 x 360 = 3,999,960
 
   The correct answer is C. 3,999,960
 
    
 
   17. Seventeen
 
   3 + 3 + 3 + 3 + 3 + 2 = 17
 
   3 x 3 x 3 x 3 x 3 x 2 = 243 x 2 = 486
 
   The correct answer is C. 486
 
    
 
   18. A two-digit number
 
   10A + B = 10B + A + 72 
 
   9(A-B) = 72 
 
   A= 9 and B=1 
 
   9 + 1 = 10
 
   The correct answer is C. 10
 
    
 
   19. Five divisors
 
   It has to be a fourth power of a prime number. 
 
   625 : 1, 5, 25, 125, 625. 
 
   Only one three-digit number has exactly five divisors.
 
   The correct answer is A. 1
 
    
 
   20 Ten digits
 
   1/2 + 4853/9706 = 1
 
   The correct answer is 1/2.
 
   The correct answer is C. 1/2
 
   


 
   Brain Teasers
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   Chapter problems includes word problems and focus on understanding and problem solving rather than math rules and theorems.
 
    
 
   21. The correct answer
 
   How many letters are there in the correct answer to this question?
 
   A. Two
 
   B. Three
 
   C. Four
 
   D. Five
 
    
 
   22. Time 
 
   The number of hours left today is half of the number of hours already passed. What time is it?
 
   A. 8:00 a.m.
 
   B. 12:00
 
   C. 14:00
 
   D. 16:00
 
    
 
   23. Brothers and sisters
 
   Brad has as many brothers as sisters. How many more brothers than sisters does his sister Sue have? 
 
   A. 1 
 
   B. 2
 
   C. 3
 
   D. 4
 
    
 
   24. Paper boxes
 
   I have apples and paper boxes. If I place 8 apples into each box, I will have one box left over. If I put 7 apples into each box, I will have one apple left over. How many paper boxes do I have?
 
   A. 7 
 
   B. 8
 
   C. 9
 
   D. 10
 
    
 
   25. Cheese store
 
   In a cheese store, 400 customers participated in a survey on Tuesday. On Wednesday, 500 customers were asked at random, of which 40 confirmed of being surveyed the day before. Estimate the number of customers per day.
 
   A. 2,000 
 
   B. 2,500
 
   C. 4,000
 
   D. 5,000
 
    
 
   26. Handshakes
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   Fifty men met at a conference. Each man shook hands with each of the other men exactly once. How many handshakes took place?
 
   A. 500
 
   B. 1,225
 
   C. 2,550
 
   D. 5,550
 
    
 
   27. Saving
 
   Anna's income is seven-eighths that of Bill. Anna's expenses are seven-eighths those of Bill. They spend less than they earn. Who saves more money?
 
   A. Anna
 
   B. Bill
 
   C. There is no difference
 
   D. There is not enough information to answer this question.
 
    
 
   28. Clock hands
 
   How many times do the clock hands form a 90-degree angle in the course of 12 hours?
 
   A. 20
 
   B. 22
 
   C. 24
 
   D. 48
 
    
 
   29. Age
 
   A lady, attempting to avoid revealing her real age to her husband, says: I'm twenty-two years old if you do not count weekends and one summer month of every year. Guess her real age. 
 
   A. 30 years
 
   B. 33 years
 
   C. 36 years
 
   D. 38 years
 
    
 
   30. Four brothers
 
   There are four brothers in a family. The sums of the ages of three of them are 30, 32, 32 and 35. What is the age of the eldest brother? 
 
   A. 11
 
   B. 12
 
   C. 13
 
   D. 14
 
    
 
   31. The best performer
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   Anna (A), Bill (B), Cindy (C), and Daniel (D) work on a project. 
 
   (1) Together, A, B, and C can complete it in 10 days. 
 
   (2) Together, B, C, and D can complete it in 11 days. 
 
   (3) Together, C, D, and A can complete it in 12 days. 
 
   (4) Together, D, A, and B can complete it in 13 days.
 
   Who is the best performer?
 
   A. Anna
 
   B. Bill
 
   C. Cindy
 
   D. Daniel
 
    
 
   32. Letters
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   Large individual letters are differently priced. 
 
   The letters in the word SPRING cost $19. 
 
   The letters in the word SUMMER cost $20. 
 
   The letters in the word AUTUMN cost $21. 
 
   The letters in the word WINTER cost $20.
 
   How much would the letters in the word SEASONS cost?
 
   A. $23
 
   B. $24
 
   C. $25
 
   D. $26
 
    
 
   33. Black and white
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   Three white hens and four black hens lay as many eggs in five days as two white hens and four black hens lay in six days. Which color hen lays the greatest number of eggs?
 
   A. A black hen.
 
   B. A white hen.
 
   C. They lay the same number of eggs.
 
   D. There is not enough information to answer this question.
 
    
 
   34. Nuts
 
   Bob the plumber has 10 pockets and 60 nuts. He wants to put the nuts in all of his pockets so that no two pockets have the same number of nuts. What is the largest number of nuts that a pocket can possess?
 
   A. 14 
 
   B. 15
 
   C. 16
 
   D. 17
 
    
 
   35. Three pens
 
   A farmer puts several pigs into three pens. None of the pens is empty. All pens contain different even numbers of pigs.
 
   What is the smallest number of pigs?
 
   A. 6
 
   B. 8
 
   C. 10
 
   D. 12
 
    
 
   36. Four sisters
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   How old is the elder sister if the product of the sisters' ages is 792?
 
   A. 8 years old
 
   B. 9 years old
 
   C. 11 years old
 
   D. 12 years old
 
    
 
   37. Three apples
 
   Three apples were weighed in pairs and the weights were 200, 204, and 208 grams. What is the weight of the lightest apple?
 
   A. 96 grams
 
   B. 98 grams
 
   C. 100 grams
 
   D. 102 grams
 
    
 
   38. Mentors and apprentices
 
   Three mentors and four apprentices produce as many devices in five days as two mentors and four apprentices do in six days. Who is the best performer?
 
   A. A mentor
 
   B. An apprentice
 
   C. They have the same productivity.
 
   D. There is not enough information to answer this question.
 
    
 
   39. Boys and girls
 
   On an island, all parents continue to have children until they have a boy. If they have a girl, then they try to have another child. They stop if they have a boy. The probability of giving birth to a boy is 50%. What is the proportion of boys to girls on the island?
 
   A. There are more girls than boys. 
 
   B. There are more boys than girls.
 
   C. The number of boys and girls is approximately the same.
 
   D. There is not enough information to answer this question.
 
    
 
   40. Six minutes
 
   I want to measure exactly six minutes, using only a five-minute hourglass and a four-minute hourglass. Count the initial flip(s) and find the minimum possible number. How many times do I flip over a hourglass?
 
   A. 3
 
   B. 4
 
   C. 5
 
   D. 6
 
    
 
   41. A slice
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   A melon slice weighs 5 kg, and 95% of the weight is from water.  After lying in the sun, the water makes up 75% of the weight. Estimate the new weight of the slice in kg. 
 
   A. 1 kg
 
   B. 1.5 kg
 
   C. 2 kg
 
   D. 4 kg
 
    
 
   42. Secret words
 
   A man approached the door of a secret laboratory and the door robot said "SIX." The man replied, "THREE" and was let in. Another day, the robot said, "TWELVE."  The man replied, "SIX" and was let in. Today, the robot said, "FOURTEEN."  What should the man say?
 
   A. FOUR
 
   B. FIVE
 
   C. EIGHT
 
   D. NINE
 
    
 
   43. Logic riddle 
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   In a house, there are three switches on the ground floor for three light bulbs in the cellar. I cannot see the lights from the ground floor. What is the minimum number of trips to the cellar I need to make to identify which switch corresponds to which light bulb?
 
   A. One 
 
   B. Two
 
   C. Three
 
   D. Four
 
    
 
   44. One hundred soldiers
 
   One hundred soldiers form a 10 x 10 square. From every column, the tallest soldier is chosen, and from these 10 soldiers, the shortest is chosen. His height is X. At the same time, the shortest soldier is chosen from every line, and from these 10 soldiers, the tallest is chosen. His height is Y. Compare the heights.
 
   A. X is equal to Y 
 
   B. X is not equal to Y
 
   C. X is greater than or equal to Y
 
   D. Y is greater than or equal to X
 
    
 
   45. A story
 
   There are 9 children in a class and each knows a different piece of a short story. They are allowed to exchange what they know via email. What is the minimum number of emails required to enable each child to know the whole story?
 
   A. 16 
 
   B. 18
 
   C. 20
 
   D. 22
 
    
 
   46. A donkey and carrots
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   A donkey must transport 900 carrots to the market, which is 90 miles away. The donkey carries a maximum of 300 carrots, and eats 1 carrot every mile. What is the largest number of carrots that can be delivered at the market?
 
   A. 120
 
   B. 160
 
   C. 180
 
   D. 210
 
    
 
   47. Two ropes
 
   It takes exactly 1 hour to burn a rope when I light one of its ends. The rate of burning is completely random, but the final result is always 1 hour. How many different periods of time can I measure with 2 such ropes? 
 
   A. 3 
 
   B. 4
 
   C. 5
 
   D. 6
 
    
 
   Answers
 
    
 
   21. The correct answer
 
   There are 4 letters in the word "four".
 
   The correct answer is C. Four
 
    
 
   22. Time
 
   If t is the number of hours already passed, then 1/2t is the number of  hours that are left today. The sum of these numbers is equal to 24 hours: 
 
   t + 1/2 t = 24 3/2 t = 24 t = 24 / 3 x 2 t = 8 x 2 = 16 
 
   It is 16:00 (4:00 p.m.).
 
   The correct answer is D. 16:00
 
    
 
   23. Brothers and sisters
 
   B = number of brothers S = number of sisters 
 
   B -1 = S 
 
   S - 1 = B - 2
 
   The difference is 2
 
   The correct answer is B. 2
 
    
 
   24. Paper boxes
 
   X = the number of apples; Y = the number of boxes; 
 
     X : 8 = Y – 1 
 
   ( X – 1) : 7 = Y
 
   X = 8Y – 8
 
   X – 1 = 7Y
 
   Subtract: Y = 9
 
   The correct answer is C. 9
 
    
 
   25. Cheese store
 
   Let N = the number of customers per day. 
 
   (400 / N) = (40 / 500) 
 
   N = 500 (400 / 40) = 5000 people.
 
   The correct answer is D. 5,000
 
    
 
   26. Handshakes
 
   The first man shook 49 hands.
 
   The second man also shook 49 hands, 
 
   but we already counted the handshake with the first man:
 
   We therefore count 48.
 
   49 + 48 + . . . + 1 = 49 x 50 / 2 = 1225
 
   Sum of first N integers is N(N+1)/2
 
   The correct answer is B. 1,225
 
    
 
   27. Saving
 
   If Bill has an income X then Anna earns 7/8X. 
 
   Bill spends Y and saves X -Y. 
 
   Anna spends 7/8 Y ; She saves 7/8 x (X – Y) 
 
   7/8 (X – Y) < (X – Y) 
 
   Bill saves more money.
 
   The correct answer is B. Bill
 
    
 
   28. Clock hands
 
   Normally, there are 2 occurrences per hour. 
 
   There are 2 exceptions: at 3:00 and at 9:00. 
 
   12 x 2 – 2 = 24 – 2 = 22
 
   The correct answer is B. 22
 
    
 
   29. Age
 
   If one month is not counted, the given age only represents 11/12 of her actual age. 
 
   5/7 corresponds to the missing weekends. 
 
    [image: :::Math:image:jpg:1271_1.jpg] 
 
   The correct answer is B. 33 years
 
    
 
   30. Four brothers
 
   Each brother is present three times in each group.
 
   30 + 32 + 32 + 35 = 129 
 
   129 / 3 = 43 is the total sum of all ages
 
   The age of the oldest brother is 43 – 30 = 13
 
   The age of the youngest brother is 43 – 35 = 8
 
   The age of two other brothers is (43 – 13 – 8) / 2 = 11
 
   The correct answer is C. 13
 
    
 
   31. The best performer
 
   Cindy is not in the slowest team (4). Cindy is the best performer.
 
   The correct answer is C. Cindy
 
    
 
   32. Letters
 
   A consonant costs $3.  A vowel costs $4. 
 
   Therefore, 4 x 3 + 3 x 4 = 24
 
   The correct answer is B. $24
 
    
 
   33. Black and white
 
   5 (3W + 4B) = 6 (2W + 4B) 
 
   15W + 20B = 12W + 24B 
 
   3W = 4B 
 
   B = 0.75 W 
 
   B < W
 
   The correct answer is B. A white hen.
 
   34. Nuts
 
   1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + X = 60 
 
   9 x 10 / 2 + X = 60 
 
   X = 60 - 45 = 15
 
   The correct answer is B. 15
 
    
 
   35. Three pens
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   The correct answer is A. 6
 
    
 
   36. Four sisters
 
   Four ages are different. The youngest girl is older than 1 year. 
 
   792 = 2 x 2 x 2 x 3 x 3 x 11 
 
   There are only two possible sets: 3, 4, 6, 11;  or  2, 4, 9, 11.
 
   The correct answer is C. 11
 
    
 
   37. Three apples
 
   A1 + A2 = 200 
 
   plus 
 
   A1 + A3 = 204 
 
   minus 
 
   A2 + A3 = 208 
 
   equals 
 
   2A1 = 196   or    A1 = 98 grams
 
   The correct answer is B. 98 grams
 
    
 
   38. Mentors and apprentices
 
   5 (3M + 4A) = 6 (2M + 4A) 
 
   15M + 20A = 12M + 24A 
 
   3M = 4A 
 
   A = 0.75 M 
 
   A < M
 
   The correct answer is A. A mentor
 
    
 
   39. Boys and girls
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   The correct answer is C. The number of boys and girls is approximately the same.
 
    
 
   40. Six minutes
 
   The correct answer is B. 4
 
    
 
   41. A slice
 
   (1-0.95) x 5 kg = 0.25 kg (the slice weight without water). 
 
   Let W = the new weight; then 
 
   0.25 / W = (1 – 0.75)
 
   W = 0.25 / 0.25 = 1 kg
 
   The correct answer is A. 1 kg
 
    
 
   42. Secret words
 
   There are EIGHT letters in the word "FOURTEEN."
 
   The correct answer is C. EIGHT
 
    
 
   43. Logic riddle 
 
   I keep the top switch ON for a few minutes. A bulb gets warm. I switch it off, switch the middle one on, go into the cellar with bulbs, touch them and tell which one was switched on as the first one. One trip is enough.
 
   The correct answer is A. One
 
    
 
   44. One hundred soldiers?
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   The correct answer is C. X is greater than or equal to Y
 
    
 
   45. A story
 
   They need 8 messages to compile the complete story and 8 more messages to distribute it to all children.  8 + 8 = 16 Therefore, 16 is the minimum number of emails required.
 
   The correct answer is A. 16
 
    
 
   46. A donkey and carrots 
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   The correct answer is B. 160
 
    
 
   47. Two ropes
 
   1) 30 minutes: lighting a rope from two ends; 
 
   2) 45 minutes: lighting a rope from two ends + lighting the second rope from one end; when the first rope is burnt, I light the second rope from the second end; 
 
   3) 1 hour; 
 
   4) 1.5 hour; 
 
   5) 2 hours 
 
   I can measure 5 periods of time.
 
   The correct answer is C. 5
 
    
 
   Guesstimation
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   This chapter includes a collection of math and logic problems. The problems concentrate on understanding, common sense, and the power of approximation.
 
    
 
   48. Cows
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   Four friends tried to guess the number of cows in a herd. Alex guessed 21, Bob guessed 26, Chris guessed 20, and Daniel guessed 21. Two were wrong by 2, and two were wrong by 3.
 
   A. 21
 
   B. 22
 
   C. 23
 
   D. 24
 
    
 
   49. Tacks
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   Alex needs six tacks to fix two rectangular pictures because he can overlap the pictures. What is the least number of tacks he needs to tack eleven pictures?
 
   A. 18
 
   B. 19 
 
   C. 20
 
   D. 21
 
    
 
   50. Depreciation
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   A car that originally sold for $40,000 depreciates at a rate of 50% per year. When the value of the car becomes less than $5?
 
   A. after thirteen years
 
   B. after twenty three years
 
   C. after thirty years
 
   D. after thirty three years
 
    
 
   51. Volatility
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   Eugenia's grandmother bought a new car for $55,000 in 1970. The car depreciated in value 10% each year until 1990. After 1990, it increased in value by 10% each year. How much was the car worth in 2010?  
 
   A. Nothing 
 
   B. Less than $55,000
 
   C. $55,000
 
   D. More than $55,000
 
    
 
   52. Casino
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   In a casino on a Sunday, 90% of the visitors lost $100 each, 9% of the visitors lost $1,000 each, and the rest won $10,000 each. If the profit of the casino is $80,000, how many people visited the casino? 
 
   A. 200 
 
   B. 800
 
   C. 1,000
 
   D. 2,000
 
    
 
   53. Weekend
 
   Several students want to rent a small car for the next weekend. If each contributes $12, they lack $4. If each contributes $14, they have an extra $4. How many students are there?
 
   A. 4
 
   B. 6
 
   C. 8
 
   D. 10
 
    
 
   54. A smile
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   A photographer will pay me $3600 per hour for every second of taking a picture of my smile. How much money will I receive?
 
   A. 1 cent
 
   B. $1
 
   C. $60
 
   D. $100
 
    
 
   55. Three offers
 
   Great deal! Find the best deal.
 
   A. 50% off , take another 50%
 
   B. 60% off , take another 40%
 
   C. 70% off , take another 30%
 
   D. All offers are the same
 
    
 
   56. Golden bricks
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   You have 240 golden bricks identical in size and appearance but one is lighter than the others. How many times do you use a balance scale to find the odd brick?
 
   A. 5
 
   B. 8
 
   C. 16
 
   D. 120
 
    
 
   57. Hairs
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   Bryan went for a haircut yesterday. He has 120000 strands of hair and it took 12 minutes to cut all his hairs. His barber charges $180 per hour. How much does it cost to cut 1 strand of hair?  
 
   A. $0.003
 
   B. $0.3
 
   C. 0.03 cents
 
   D. 3 cents
 
    
 
   58. Ancestors
 
   Figuring 20 years per generation, estimate the number of ancestors John has in 200 years, if none of them appears more than once in the list.
 
   A. Approximately 400 ancestors.
 
   B. Approximately 800 ancestors.
 
   C. Approximately 1,000 ancestors.
 
   D. Approximately 2000 ancestors.
 
    
 
   59. Three-letter words
 
   San Jose Scrabble(r) Club No. 21 published a three-letter word list that included 1014 English words. Estimate the percentage of these words compared with all possible three-letter combinations.
 
   A. 0.5%
 
   B. 5%
 
   C. 25%
 
   D. 50%
 
    
 
   60. Tennis balls
 
    [image: ::::Downloads:Fotolia_9228312_XS.jpg] 
 
   How many tennis balls can fit in a school bus?
 
   A. 20,000 balls
 
   B. 200,000 balls
 
   C. 2,000,000 balls
 
   D. 20,000,000 balls
 
    
 
   61. Density
 
    [image: ::::Documents:Math:image:jpg:2193.jpg] 
 
   A sphere fits inside a cube. The maximum possible ratio of the volume of the sphere to that of the cube is pi / 6, or about 0.52. If we put many small spheres inside a cube, then what is the largest possible ratio of the spheres' volume to that of the cube?
 
   A. 0.64 
 
   B. 0.74
 
   C. 0.84
 
   D. 0.94
 
    
 
   62. Customer survey
 
   In a bakery store, 400 customers participated in a survey on Tuesday. On Wednesday, 500 customers were asked at random, of which 40 confirmed that they were surveyed the day before. Estimate the number of customers per day in the store.
 
   A. 4,000
 
   B. 5,000
 
   C. 8,000
 
   D. 10,000
 
    
 
   63. Selling a car
 
    [image: ::::Documents:Math:image:jpg:math_car.jpg] 
 
   I sell my car. People come to my garage one at a time and make bids to buy it. I make an immediate decision whether to accept or reject an offer after receiving it. I decide to reject the first N offers, mark the highest price P, and accept the first offer that is greater than P. If N is small, I can accept a small amount of money. If N is large, I can reject the best offer. What number N do you recommend me if I expect that 27 people can make a bid? 
 
   A. 3
 
   B. 7
 
   C. 10
 
   D. 13
 
    
 
   64. Reducing
 
   You are shrunk so that your height is equal to the diameter of a dime (a ten-cent coin) and your mass is proportionally reduced so as to maintain your original density. Who is heavier, you or the dime?
 
   A. I.
 
   B. A dime.
 
   C. We are approximately the same.
 
   D. There is not enough information to answer this question.
 
    
 
   Answers
 
    
 
   48. Cows
 
   Check 23:  23 - 21 = 2;   23 - 21 = 2;    23 - 20 = 3;    26 - 23 = 3;
 
   The correct answer is C. 23
 
    
 
   49. Tacks
 
   4 + 4 + 4 + 4 + 3 = 16 + 3 = 19
 
   The correct answer is B. 19
 
    
 
   50. Depreciation
 
   50% means half or 1/2. 
 
   (1/2) power 10 is 1/1024.  (1/2) power 3 is 1/8.
 
   40,000 / 8 / 1024 = 5,000 / 1024 is less than 5
 
   10 + 3 = 13 years
 
   The correct answer is A. after 13 years
 
    
 
   51. Volatility
 
   55000  (1.1 x 0.9) power 20 = 55000  (0.99) power 20 < 55000
 
   The correct answer is B. Less than $55,000
 
    
 
   52. Casino
 
   V = number of visitors 
 
   V ( 0.9 x 100 + 0.09 x 1000 - 0.01 x 10000) = 80000 
 
   V (90 + 90 - 100) = 80000 
 
   V = 80000 / 80 = 1000
 
   The correct answer is C. 1,000
 
    
 
   53. Weekend
 
   N = number of students; C = cost; 
 
   12N = C - 4 
 
   14N = C + 4 
 
   After subtraction: 
 
   2N = 8 
 
   N = 4
 
   The correct answer is A. 4 students
 
    
 
   54. A smile
 
   There are 60 x 60 = 3600 seconds in 1 hour. 
 
   $3600 / 3600 seconds = $1 per second.
 
   The correct answer is B. $1
 
    
 
   55. Three offers 
 
   It is not free.
 
   0.5 x 0.5 = 0.25; you pay 25% 
 
   0.6 x 0.4 = 0.24; you pay 24% 
 
   0.7 x 0.3 = 0.21; you pay 21%  (The best offer)
 
   The correct answer is C. 70% off, take another 30% off
 
    
 
   56. Golden bricks
 
   Weigh 80 bricks against any other 80 bricks. If one side is higher than the other, the odd brick is on that side.  If the sides stay equal, the odd brick is in the 80 bricks you didn't use. For the second weighing, continue to split the chosen group into 3 parts. 
 
   3 x 3 x 3 x 3 x 3 = 243 
 
   Five attempts are enough to find the odd brick.
 
   The correct answer is A. 5 times
 
    
 
   57. Hairs
 
   The procedure costs 12 minutes / 60 minutes x $180 = $180 / 5 = $36 
 
   $36 / 120 000 = 3 / 10000 = $0.0003, or 0.03 cents
 
   The correct answer is C. 0.03 cents
 
    
 
   58. Ancestors
 
   200 / 20 = 10 generations. 
 
   Two raised to the power of 10 is 1024. 
 
   The sum of 2 + 4 + . . . 1024 is almost double of 1024 
 
   The correct estimation is 2000 ancestors. 
 
   The correct answer is D. Approximately 2,000 ancestors
 
    
 
   59. Three-letter words
 
   It is a permutation (order maters, repetition allowed): 
 
   26 power 3 is about 20,000 . 
 
   1000 / 20000 = 0.05 or 5%
 
   The correct answer is B. 5%
 
    
 
   60. Tennis balls
 
   We estimate that the size of a tennis ball is 2.5 inches (64 mm). The bus sizes are approximately 100 x 75 x 400 in inches or 40 x 30 x 160 in balls. 
 
   30 x 40 x 160 = about 200,000 balls
 
   The correct answer is B. 200,000 balls
 
    
 
   61. Density
 
   In 1611, German mathematician Johannes Kepler showed that the maximum possible density is about 0.74.
 
   The correct answer is B. 0.74
 
    
 
   62. Customer survey
 
   Let N = the number of customers per day. 
 
   (400 / N) = (40 / 500) 
 
   N = 500 (400 / 40) = 5000 people.
 
   The correct answer is B. 5,000
 
    
 
   63. Selling a car
 
   The correct answer is  N / e (the base of the natural logarithm) = 27 / 2.71828 = about 10 . This is a variant of the famous problem of the optimal stopping theory (Secretary problem).
 
   The correct answer is C. 10
 
    
 
   64. Reducing
 
   The mass of a nickel is 0.002kg (0.07 troy oz) and its diameter is about 0.018m (0.835 in). If your height is 5ft 9in (1.80m), and you weigh 153lb (70kg), then the height ratio is 1.8: 0.018 = 100. Your new weight is 70 / 100 = 0.7kg. 
 
                 0.7 > 0.02 
 
   You are heavier than the coin.
 
   The correct answer is A. I
 
   

Thinking outside the box
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   Chapter problems focus on understanding and non-standard thinking than scientific rules and math theorems.
 
   65. Straight lines
 
    [image: ::::Documents:Math:image:jpg:10117.jpg] 
 
   The left picture shows nine dots arranged in a 3 x 3 square. The dots are connected using only four straight lines and without lifting the pen from the paper. The right picture shows seven dots evenly distributed on a circle and a dot in the center. How many straight lines connect the dots in the same way?
 
   A. 3
 
   B. 4
 
   C. 5
 
   D. 6
 
    
 
   66. Quality control
 
    [image: :::Math_:image:jpg:12126.jpg] 
 
   You have four piles: three piles with real coins and one pile with fake coins. All the real coins weigh 20 grams each, and the fake coins weigh 21 grams. How many times do you need to use a digital kitchen scale to find the pile with the fake coins?
 
   A. 1
 
   B. 2
 
   C. 3
 
   D. 4
 
    
 
   67. Three keyholes 
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   A banker forgets which key fits in which of three keyholes.
 
   What is the minimum number of trials to identify which key is meant for each lock?
 
   A. 2
 
   B. 3
 
   C. 4
 
   D. 5
 
    
 
   68. Arithmetic 
 
   52 - 28 = 4    Which digit has to be moved to make the equation correct?
 
   A. 2
 
   B. 4
 
   C. 5
 
   D. 8
 
    
 
   69. Squares
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   Four matchsticks form a square. How many non-overlapping squares can be formed using eight matchsticks?
 
   Note: The matchsticks do not intersect each other.
 
   A. 2
 
   B. 3
 
   C. 4
 
   D. 5
 
    
 
   70. A polygon
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   I arranged twelve one-inch wooden sticks in a polygon with an area of 6 square inches. I would like to form a polygon with an area of 4 square inches using these 12 sticks. What is the minimum number of sides of the new polygon?
 
   A. 3 sides
 
   B. 4 sides
 
   C. 6 sides
 
   D. 8 sides
 
    
 
   71. An odd word
 
   Find the odd one out.
 
   A. FIRST
 
   B. DEMON
 
   C. GHOST
 
   D. FORTY
 
    
 
   72. The next letter
 
   O T T F F S S  What is the next letter in this series?
 
   A. Letter E
 
   B. Letter B
 
   C. Letter C
 
   D. Letter F
 
    
 
   73. Ten
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   What is the smallest number of matchsticks you remove to make 10?
 
   A. 5
 
   B. 6
 
   C. 9
 
   D. 10
 
    
 
   Answers
 
    
 
   65. Straight lines
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   The correct answer is B. 4 lines connect the dots.
 
    
 
   66. Quality control
 
   (5 + 8 + 11 + 16) x 20 = 40 x 20 = 800 grams 
 
   Put all piles on the tray of the scale. 
 
   If the scale number is 805 gram then the first pile is fake. 
 
   If the scale number is 808 grams then the second pile is fake. 
 
   If the scale number is 811 grams then the third pile is fake. 
 
   If the scale number is 816 grams then the fourth pile is fake.
 
   The correct answer is A. 1
 
    
 
   67. Three keyholes
 
   Three trials are enough. Try the first key in two keyholes, and then try the second key in one of the other keyholes.
 
   The correct answer is B. 3 times
 
    
 
   68. An equation
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   The correct answer is C. 5
 
    
 
   69. Squares
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   Three squares can be formed by eight matchsticks. 
 
   The correct answer is B. 3
 
    
 
   70. A polygon
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   The correct answer is B. 4 sides
 
    
 
   71. An odd word
 
   The letters in each word are in alphabetical order, with the exception of the word DEMON.
 
   The correct answer is B. DEMON
 
    
 
   72. The next letter
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   Each letter stands for an ascending numerical value, starting with one and ending with seven. The next letter is E because the next word/number is eight. 
 
   The correct answer is A. Letter E
 
    
 
   73. Ten
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   The correct answer is B. 6 matches to remove
 
   

Spatial thinking
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   Chapter problems focus on non-standard spatial thinking and problem solving.
 
    
 
   74. A cube
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   How many planes of symmetry does a cube have?
 
   A. 3
 
   B. 6
 
   C. 9
 
   D. 12
 
    
 
   75. Matchstick squares
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   How many squares can you make using twelve identical matches?
 
   A. 4
 
   B. 5
 
   C. 6
 
   D. 7
 
    
 
   76. Painting
 
   It costs $24 to paint a cube. Before painting, it was cut in two pieces by a plane. What is maximum possible cost to paint these two pieces?
 
   A. About $28
 
   B. About $35
 
   C. About $38
 
   D. About $42
 
    
 
   77. A tilling pattern
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   The picture shows a tiling pattern, which is made of square green tiles 10 x 10 cm and gray tiles 20 x 10 cm. The pattern is extended to cover a large surface. What fraction of the surface is colored green?
 
   A. 12.5%
 
   B. 20%
 
   C. 24%
 
   D. 25%
 
    
 
   78. Billiard balls
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   The diagram shows 15 billiard balls that fit exactly inside a triangular rack. The rigid rack prevents the balls from sliding. What is the largest number of balls that can be removed so that the remaining balls are theoretically unable to move?
 
   A. 0 
 
   B. 3
 
   C. 6
 
   D. 9
 
    
 
   79. Benny Bunny
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   Benny Bunny starts jumping from a hole. Every leap is two times longer than the previous one. Does Benny have a chance to come back to the hole?
 
   A. Yes, if he jumps forward once and several times back.
 
   B. Yes, if he always jumps randomly choosing the direction.
 
   C. Yes, if he always jumps to the right.
 
   D. No.
 
    
 
   80. Clock hands
 
   How many times do the two hands of a clock point in the same direction between 9:00 am and 9:00 pm?
 
   A. 11
 
   B. 12
 
   C. 23
 
   D. 24
 
    
 
   81. A card house
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   It takes 2 cards to build 1 floor of a card house. 
 
   It takes 7 cards to build 2 floors of a card house. 
 
   It takes 15 cards to build 3 floors of a card house.
 
   How many cards does it take to build a 10-story house?
 
   A. 150
 
   B. 155
 
   C. 160
 
   D. 166
 
    
 
   82. Cut an apple
 
    What is the maximum number of pieces that an apple can be divided into with four straight planar cuts? The pieces do not move.
 
   A. 7
 
   B. 8
 
   C. 15
 
   D. 16
 
    
 
   83. Three midpoints
 
   What is the probability that a point chosen randomly from the interior of an equilateral triangle is closer to a vertex of the triangle than it is to a midpoint of one of the triangle's sides?
 
   A. 1 / 5
 
   B. 1 / 4
 
   C. 1 / 3 
 
   D. 3 / 16
 
    
 
   84. Two cubes
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   This shape was formed by removing a small cube from a big cube. The side length of the removed cube is two thirds of the side length of the original cube. What is the volume of the new shape compared with the original volume?
 
   A. 60% 
 
   B. 65%
 
   C. 70%
 
   D. 75%
 
    
 
   85. Seven bridges
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   In a city, there were seven bridges. There was a tradition to walk and cross over each of the seven bridges. If a person starts and finishes at the same point, what is the smallest number of crossings the person would have to make? 
 
   A. 7 
 
   B. 8
 
   C. 9
 
   D. 10
 
    
 
   86. Touching apples
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   What is the maximum number of apples (ideal spherical units) that can touch another given apple (spherical unit) without overlapping?
 
   A. 6 
 
   B. 9
 
   C. 12
 
   D. 15
 
    
 
   87. Colored cubes
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   How many different cubes can I make by using six different colors such that each face has a different color? I can rotate the cubes.
 
   A. 30 
 
   B. 36
 
   C. 300
 
   D. 360
 
    
 
   88. Wooden cubes
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   I want to cut a wooden cube that is five inches on each side into 125 one-inch cubes. I can do this by making 4 + 4 + 4 = 12 cuts, keeping the pieces together in the cube shape. What is the minimum number of cuts needed if rearrangement of the pieces after each cut is allowed?
 
   A. 8 
 
   B. 9
 
   C. 10
 
   D. 11
 
    
 
   89. Two diagonals
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   Find the angle between two diagonals drawn on two faces of the cube.
 
   A. 30 degrees
 
   B. 45 degrees
 
   C. 60 degrees
 
   D. 90 degrees
 
    
 
   90. Cheese
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   I have a rectangular piece of cheese with a round hole. What line cuts the piece of cheese into two parts of equal weight?
 
   A. 
 
   B. 
 
   C. 
 
   D.
 
    
 
   91. Coins
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   I place 1000 coins in two columns of a wooden box. How many more coins can I place into the box if its width is increased by 30%? 
 
   A. 100 coins
 
   B. 200 coins
 
   C. 300 coins
 
   D. 400 coins
 
    
 
   Answers
 
    
 
   74. A cube
 
   Three planes are parallel to the sides and cross through the center of the cube.  Six other planes cross through the opposite edges and two diagonals. The cube has 9 planes of symmetry.
 
   The correct answer is C. 9
 
    
 
   75. Matchstick squares
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   You can form a cube with 12 matches. The cube has 6 square sides.
 
   The correct answer is C. 6
 
    
 
   76. Painting
 
   The cube has 6 sides. It costs $24 / 6 = $4 to paint one side. There are 2 new additional sides. It costs $24 + $11 = $35 to paint these two parts. 
 
    [image: :::Math:image:jpg:1273_1.jpg] 
 
   The correct answer is B. About $35
 
    
 
   77. A tilling pattern
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   The picture shows a part of the pattern that is regularly repeated. The fraction of the green tiles is 10 x 10 /( 2 x 20 x 10 + 10 x 10) = 1 / 5 = 0.2 or 20%
 
   The correct answer is C. 20%
 
    
 
   78. Billiard balls
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   In theory, a ball does not move if its center is inside the polygon based on supporting points. Six balls can be removed.
 
   The correct answer is C. 6
 
    
 
   79. Benny Bunny
 
   Every next leap is greater than the sum of all previous leaps.  Benny cannot come back to the hole. Poor Benny . . .
 
   The correct answer is D. No
 
    
 
   80. Clock hands
 
   There are 12 hours. 
 
   There is only 1 match between 11:00 and 13:00. 
 
   12 - 1 = 11
 
   The correct answer is A. 11
 
    
 
   81. A card house
 
   If N is the number of floors, the total number of cards is
 
   2N + 3N(N-1)/2 
 
   for N=10 
 
   2 x 10 + 3 x 10 (10-1) / 2 = 20 + 15 x 9 = 155
 
   The correct answer is B. 155
 
    
 
   82. Cut an apple
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   Three cuts form 8 pieces. The last cut can go through 7 pieces, which are divided into two parts. 
 
   The correct answer is C. 15
 
    
 
   83. Three midpoints
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   The correct answer is B. 1/4
 
    
 
   84. Two cubes
 
   1 - 2/3 x 2/3 x 2/3 = 1 - 8 / 27 = 19 / 27 = about 0.7 or 70%
 
   The correct answer is C. 70%
 
    
 
   85. Seven bridges
 
   The person had to cross over 5 bridges once and over 2 bridges twice. Therefore, 5 + 4 = 9
 
   The correct answer is C. 9
 
    
 
   86. Touching apples
 
   In geometry, a kissing number is defined as the number of non-overlapping spherical units that touch another given spherical unit. It is 12 for the three-dimensional space. Other names for kissing number are Newton number and contact number.
 
   The correct answer is C. 12
 
    
 
   87. Colored cubes
 
   Choose any color for the front side: 1 color. 
 
   Choose a different color for the back: 5 options. 
 
   Choose any color for the top: 1 choice due to rotation. 
 
   Choose a color for the bottom: 3 options. 
 
   Choose a color for the left side: 2 options. 
 
   Therefore 5 x 3 x 2 = 30 cubes.
 
   The correct answer is A. 30
 
    
 
   88. Wooden cubes
 
   I can cut a 4 x 4 x 4 wooden cube into 26 = 64 one-inch cubes by 6 cuts using rearrangements. I can transform a 5 x 5 x 5 cube into a 4 x 4 x 4 cube by using 3 additional cuts.  6 + 3 = 9
 
   The correct answer is B. 9
 
    
 
   89. Two diagonals
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   Three diagonals form an equilateral triangle.  All its angles are 60 degrees. 
 
   The correct answer is C. 60 degrees 
 
    
 
   90. Cheese
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   The line that passes through the center of a rectangle always cuts the shape into two parts of equal area. The line that passes through the centers of the rectangle and the circle cuts the piece of cheese into two equal parts. 
 
    The correct answer is C. 
 
    
 
   91. Coins
 
    [image: ::::Documents:Math:image:jpg:sixcoins2.jpg] 
 
   If the diameter of the coins is 5 units, then the new box width is 13 units. The distance between lines is decreased from 5 to 4 or by 20%. We can add 20% or 200 coins. 
 
   The correct answer is B. 200 coins
 
   

Probability
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   This chapter includes a collection of math and logic problems on probability and risk. The problems concentrate on understanding, common sense, and logical thinking rather than the theory of probability. 
 
    
 
   92. Five bags
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   Five students put their sandwiches into five paper bags. The bags are randomly distributed to the students. What is the probability that all the five students receive the correct bag?
 
   A. Less than 1%
 
   B. 1 - 5 %
 
   C. 5 - 10 %
 
   D. Greater than 10%
 
    
 
   93. Two dice
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   I roll two dice. What is the probability that the second number is greater than the first?
 
   A. 1 / 4
 
   B. 3 / 8
 
   C. 5 / 12
 
   D. 1 / 2
 
    
 
   94. Princes and princesses
 
   Two princes and two princesses are ready to marry. Everybody independently chooses a partner without telling the others. What is the probability that at least one princess chooses a prince that chooses her? 
 
   A. 12.5% 
 
   B. 25%
 
   C. 50%
 
   D. 87.5%
 
    
 
   95. Two students
 
   There are 10 girls and 10 boys in a class. A teacher randomly chooses two students. What is the probability that they are a boy and a girl?
 
   A. A little less than 0.5
 
   B. A little more than 0.5
 
   C. 0.2
 
   D. 0.5
 
    
 
   96. Wounded cowboys
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   After a gun fired in a saloon, 75% of the cowboys have a wounded ear, 80% have a wounded eye, 85% have a wounded arm, and 90% have a wounded leg. What is the smallest percentage possible of cowboys who have all four wounds? 
 
   A. 25% 
 
   B. 30%
 
   C. 35%
 
   D. 40%
 
    
 
   97. Two dice
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   Two dice are thrown. Two numbers are multiplied. Which product of numbers is best to bet on?
 
   A. 6
 
   B. 10
 
   C. 12
 
   D. 16
 
    
 
   98. Two adorable kittens
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   A kitten has a 50/50 chance to be male or female. My cat just delivered two adorable kittens. My veterinarian said that at least one of them is female. What is the probability that the other kitten is a boy?
 
   A. 1 / 3 
 
   B. 1 / 2
 
   C. 2 / 3
 
   D. 3 / 4
 
    
 
   99. Two cards
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   Two cards are randomly chosen. Two numbers are added. What sum of numbers is best to bet on?
 
   A. 7
 
   B. 8
 
   C. 11
 
   D. 12
 
    
 
   100. Four boxes
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   I have four boxes, each containing identical balls: one of them is black. A ball is randomly drawn out of each box. What is the probability that at least one of the four balls is black? 
 
   A. 0.20
 
   B. 0.36
 
   C. 0.64
 
   D. 0.80
 
    
 
   Answers
 
    
 
   92. Five bags
 
   The total number of ways the bags could be handed out is 
 
   5 x 4 x 3 x 2 x 1 or 120. 
 
   1/120 is less than 0.01 (1%).
 
   The correct answer is A. less than 1%
 
    
 
   93. Two dice
 
   There are 36 possible ways of throwing a dice twice. If the first throw is 1, then there are five possibilities for a greater throw in the second; if the first throw is 2, then there are four, and so on. Thus the total number where the second throw is greater than the first is 5 + 4 + 3 + 2 + 1 + 0 = 15, so the probability is 15 / 36 = 5 / 12
 
   The correct answer is C.  5/12
 
    
 
   94. Princes and princesses
 
   There are four people. Each person chooses from two options. The total number of variants is 2 x 2 x 2 x 2. There are only 2 variants without a match. The probability is equal to 
 
   1 – ( 2 / 2 x 2 x 2 x 2 ) = 1 – 1 / 8 = 7 / 8 = 0.875 = 87.5% 
 
   The correct answer is D. 87.5%
 
    
 
   95. Two students
 
   When the teacher chooses the second student, there's a 10 in 19 chance that it will be someone of the opposite sex of the first student. 10/19 > 50%
 
   The correct answer is B. A little more than 0.5
 
    
 
   96. Wounded cowboys
 
   Since 75% of the cowboys have a wounded ear and 80% an eye (a total of 155%), at least 55% of them must have both a wounded ear and a wounded eye. 
 
   55 + 85 = 140 
 
   40 + 90 = 130 
 
   130 - 100 = 30
 
   The correct answer is B. 30%
 
    
 
   97. Two dice
 
    [image: ::::Documents:Math:image:jpg:12130.jpg] 
 
   The products 6 and 12 are the most frequent results. 6 and 12 have equal probability. 
 
   The correct answer is A. 6
 
    
 
   98. Two adorable kittens
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   There are 4 variants. The last possibility is not the case. In two of the other possibilities, the other kitten is a boy; in one case, it is a girl. 
 
   2 / (4 - 1) = 2 / 3 
 
   The correct answer is C. 2/3
 
    
 
   99. Two cards
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   The sum of 11 is the most frequent results among the mentioned.  9, 10, 11 have equal probability. 
 
   The correct answer is C. 11
 
    
 
   100. Four boxes
 
   Multiply the probability of choosing white balls
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   The correct answer is D. 0.80
 
    
 
   

Short Math Situation 
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   SMS stands for Short Math Situation. If the length of the SMS text messages is limited to 140 characters, the Short Math Situation questions are limited to 64 characters. Everything should be made as short as possible, but no shorter.
 
                               
 
   101. Find the smallest 10-digit integer where only 2 digits are the same.
 
   102. Find the smallest number divisible by all numbers from 1 to 20.                
 
   103. Find the smallest sum of 2 integers if their product is 1000. 
 
   104. How many $1 bills are numbered from AB01234567 to AB11111111?
 
   105. How many 0s are at the end of the product of 2-digit integers?   
 
   106. How many 11-digit numbers can you make using 0 and 1? 
 
   107. How many 2-digit integers have a sum of the digits equals 10? 
 
   108. How many 2-digit numbers have 5 divisors including 1?   
 
   109. How many 4-digit passwords are possible if I use only 2 digits?
 
   110. How many 5-digit passwords are the same backwards and forwards? 
 
   111. How many 7-digit phone numbers are there? 
 
   112. How many digits are there in a binary presentation of 999?                
 
   113. How many digits are there in the result of 1001 power 11? 
 
   114. How many digits did I write to number 100 pages?               
 
   115. How many three-digit multiples of 7 end with digit 4? 
 
   116. How many three-even-digit numbers are divisible by 9? 
 
   117. Please make 121 by using three 5s as any math operators.
 
   118. What is the last digit of the number 7 power 77?
 
   119. What is the sum of the digits of all 2-digit numbers?                             
 
   120. Work out the sum of all of the integers below 100. 
 
   121. 99% of N nuts and 99% of a nut cost as much as all nuts. Find N.                 
 
   122. A Z D W G. Find the next letter in the sequence. 
 
   123. Counting from 11 by 1, which number comes next? It is not 12.   
 
   124. Divide $1234 into the ratio 1:2:3:4. 
 
   125. Find 2 fractions made of 10 different digits. They add up to 1. 
 
   126. For which capital letter would you use more paint?                                             
 
   127. How many 4-digit pass codes are there? All digits are different.                 
 
   128. How many Ancient Olympic Games were held from 776 BC to 393 AD?   
 
   129. How many apples were sold if 33, or 11% of the total, are left. 
 
   130. How many one-dollar bills completely cover a square kilometer? 
 
   131. How many small pieces of cheese can you get by using only 5 cuts?
 
   132. How many times heavier than a rabbit is an elephant? 
 
   133. How much does an item cost after 3 successive discounts of 20%?
 
   134. How do you split $4, $5, and $6 in a ratio of 1:2:3? 
 
   135. How would you measure 4 liters with 3 and 5 liter buckets?
 
   136. I buy 5 eggs for $1 and sell each egg for $5. What is my profit?
 
   137. If 3 kids eat 3 peas in 33 seconds, how long do 9 kids eat 19?                
 
   138. If you live for 100 years, how many times will your heart beat?
 
   139. Make 33 by using three 3s and any math operators.               
 
   140. The time left today is half of the time passed. What is the time now?   
 
   141. What is the probability that two random dominos match?                 
 
   142. What number of spots appears more frequently on dominoes?                 
 
   143. What occurs once in a minute, twice in a week, and once in a year?   
 
   144. Find the maximum number of intersection points of N circles.                  
 
   145. How do you cut a round cheese into 8 equal pieces with 3 cuts?    
 
   146. How many inner right angles are possible in a hexagon?   
 
   147. How much ribbon do you need to wrap around a 12x30x40 box?   
 
   148. Is it possible to plant 10 trees in 5 rows of 4 trees?   
 
   149. What is the angle between the hour and minute hands at 14:20?
 
   150. How many seconds are there in a year?
 
   151. "1" costs $10, "20" costs $20. How much does "100" cost?
 
   152. How many nuts at equal distances from each other can I have?
 
   153. What number comes next after 66? It is not 67.
 
   154. At least 2 Londoners have the same number of hairs. True of False?
 
    
 
   Answers
 
    
 
   101. Find the smallest 10-digit integer where only 2 digits are the same.
 
   1002345678 is the smallest ten-digit number that has two digits the same.
 
    
 
   102. Find the smallest number divisible by all numbers from 1 to 10.                
 
   2 x 3 x 4 x 5 x 7 x 3 = 120 x 7 x 3 = 2520; Others: 10 = 2 x 5; 8 = 2 x 4 ; 6 = 2 x 3 ; 9 = 3 x 3 
 
   2520 is the smallest number that can be divided by each of the numbers from 1 to 10 without any remainder.
 
    
 
   103. Find the smallest sum of 2 integers if their product is 1000. 
 
   25 x 40 = 1000; 25 + 40 = 65
 
   The answer is 65.
 
    
 
   104. How many $1 bills are numbered from AB01234567 to AB11111111?
 
    [image: :::Math:image:jpg:2007.jpg] 
 
   The answer is 9876544.
 
    
 
   105. How many 0s are at the end of the product of 2-digit integers?   
 
   10 x 11 x 12 x . . .  x 99; 5 x 2 = 10 There are 18 numbers divisible by 5 in the product: 10,15,20 , , , 95. There are 3 additional 5s in 25, 50, and 75. There are 21 zeros at the end of the result.
 
    
 
   106. How many 11-digit numbers can you make using 0 and 1? 
 
   The first digit is always 1. 10 other digits can form 2 power 10 = 1024 different sets.
 
    
 
   107. How many 2-digit integers have a sum of the digits equals 10? 
 
   There are nine 2-digit integers in which the sum of the digits equals 10: 19 91 28 82 37 73 46 64 55.
 
    
 
   108. How many 2-digit numbers have 5 divisors including 1?   
 
   There are 2 such numbers 16 and 81. 16: 1, 2, 4, 8, 16; 81: 1, 3, 9, 27, 81.
 
    
 
   109. How many 4-digit passwords are possible if I use only 2 digits?
 
   There are 9 + 8 + 7 + 6 + 5 + 4 + 3 + 2 + 1 = 45 different sets of two digits. A set of two digits forms 2 x 2 x 2 x 2 = 16 different passwords. Two options when all digits are the first or second digits do not fit to initial conditions. 45 x (16 -2) = 450 + 45 x 4 = 450 + 180 = 630
 
    
 
   110. How many 5-digit passwords are the same backwards and forwards?   
 
   Four digits can be divided into two groups of two digits. The first group can be reproduced by the second group. It gives 100. There are 10 times more such passwords due to the middle digit. There are 1000 such passwords.
 
    
 
   111. How many 7-digit phone numbers are there?
 
   If the phone numbers cannot start with a zero, 9999999 is the maximum number. 1000000 is the smallest number. 9999999 - 1000000 + 1 = 9000000  
 
    
 
   112. How many digits are there in a binary presentation of 999? 
 
   Decimal pattern: 1023 – 24 = 999;  24 = 16 + 8  
 
   Binary pattern: 100000000 – 11000 = 111100111  
 
    
 
   113. How many digits are there in the result of 1001 power 11? 
 
   1001 power 2 =1,002,001 => 7 digits
 
   1001 power 3 =1,003,003,001  => 10 digits
 
   . . . 
 
   1001 power 11 => 1 + 3 x 11 digits = 34 digits
 
    
 
   114. How many digits did I write to number 100 pages?
 
   We use 9 digits to number the pages 1 – 9. We use 90 x 2 = 180 digits to number the  pages 10 – 99. We use 3 digits to number page 100. 9 + 180 + 3 = 192 digits to number 100 pages.                
 
    
 
   115. How many three-digit multiples of 7 end with digit 4? 
 
   154, . . . 984; 1000 / 70 = 14.28 ; 14 - 1 = 13 numbers
 
    
 
   116. How many three-even-digit numbers are divisible by 9?
 
   A number is divisible by 9 if the sum of its digits is divisible by 9. The numbers are: # 288 828 882 666 468 486 648 684 846 864
 
    
 
   117. Please make 121 by using three 5s as any math operators.              
 
   5 / 5 + 5! = 1 + (1 x 2 x 3 x 4 x 5) = # 120 + 1 = 121
 
    
 
   118. What is the last digit of the number 7 power 77?
 
   The last digit of: 
 
   7 power 1 is 7 
 
   7 power 2 is 9 
 
   7 power 3 is 3
 
   7 power 4 is 1 
 
   7 power 5 is 7
 
   . . . 
 
   7 power 76 = 7 power 4x19 is 1 
 
   7 power 77 is 7
 
    
 
   119. What is the sum of the digits of all 2-digit numbers? 
 
   All digits appear 19 times. 1 + 2 + . . . + 8 + 9 = 45  45 x 19 = 855
 
    
 
   120. Work out the sum of all of the integers below 100. 
 
   1 + 2 + . . .  + 99 = N (N+1)/2 where N=99. 99 x 100 / 2 = 4950 
 
    
 
   121. 99% of N nuts and 99% of a nut cost as much as all nuts. Find N.
 
   0.99 N + 0.99 = N  
 
   0.99 (N + 1) = N 
 
   99 (N + 1) = 100 N
 
   N = 99
 
    
 
   122. A Z D W G. Find the next letter in the sequence. 
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   The answer is T.
 
    
 
   123. Counting from 11 by 1, which number comes next? It is not 12.
 
   Binary system: 0, 1, 10, 11, 100
 
   The answer is 100.
 
    
 
   124. Divide $1234 into the ratio 1:2:3:4.               
 
   1 + 2 + 3 + 4 = 10  1234 / 10 = 123.4 
 
    $123.4 : $246.8 : $370.2 : $493.6
 
    
 
   125. Find 2 fractions made of 10 different digits. They add up to 1. 
 
   1/2 + 4853/9706 = 1
 
    
 
   126. For which capital letter would you use more paint?  
 
   The answer is W.
 
    
 
   127. How many 4-digit pass codes are there? All digits are different. 
 
   10 x 9 x 8 x 7 = 5040
 
    
 
   128. How many Ancient Olympic Games were held from 776 BC to 393 AD? 
 
   (776 + 393) / 4 = 1169 / 4 = 292.25 About 300 Ancient Olympic Games were held.
 
    
 
   129. How many apples were sold if 33, or 11% of the total, are left. 
 
   1% is equal to 33 / 11 = 3 apples. Total = 3 x 100 = 300 apples. 300 – 33 = 267 apples were sold.
 
    
 
   130. How many one-dollar bills completely cover a square kilometer? 
 
   I need about 100 one-dollar bills to cover 1 square meter. 
 
   I need 100 million dollars to completely cover a square kilometer.
 
    
 
   131. How many small pieces of cheese can you get by using only 5 cuts?
 
   2 x 2 x 2 x 2 x 2 = 32
 
    
 
   132. How many times heavier than a rabbit is an elephant?
 
   An average elephant weighs 4,000 kg; an average rabbit weighs 2 kg.  4,000 / 2 = 2,000
 
    
 
   133. How much does an item cost after 3 successive discounts of 20%?
 
   (1-0.2) x (1-0.2) x (1-0.2) = 0.8 x 0.8 x 0.8 = 0.64 x 0.8 = 0.488 
 
   1 - 0.488 = 0.512 or 51.2%
 
    
 
   134. How do you split $4, $5, and $6 in a ratio of 1:2:3?   
 
   $2.5 + $5 + $7.5 = $4 + $5 + $6 = $15
 
   $2.5 : $5 : $7.5 = 1 : 2 : 3
 
    
 
   135. How would you measure 4 liters with 3 and 5 liter buckets? 
 
   3 + 3 - 5 = 1 Fill the 3-liter bucket and pour its content into the 5-liter. Repeat until the 5-liter bucket is full. You have 1 liter left in the 3-liter bucket. Dump the milk out of the 5-liter bucket into second 3-liter bucket. 1 + 3 = 4. 
 
    
 
   136. I buy 5 eggs for $1 and sell each egg for $5. What is my profit? 
 
   $5 x 5 - $5 = $20
 
    
 
   137. If 3 kids eat 3 peas in 33 seconds, how long do 9 kids eat 19?
 
   A child eats 1 pea in 33 seconds, # one child eats 2 peas in 66 seconds, and nine kids eat 18 peas in 66 seconds. One of them needs 33 seconds to eat the19th pea. The answer is 99 seconds.
 
    
 
   138. If you live for 100 years, how many times will your heart beat?
 
   100 years x 365 days x 24 hours x 60 minutes x 70 beats =  approximately 3.7 1000000000 = 3.7 milliard.
 
    
 
   139. Make 33 by using three 3s and any math operators.
 
   3! x 3! - 3 = (1 + 2 + 3) x (1 + 2 + 3) - 3 = 36 - 3 = 33
 
    
 
   140. The time left today is half of the time passed. What is the time now?
 
   If t is the number of hours already passed, then 1/2t is  the number of hours that are left today. The sum of these numbers is equal to 24 hours: t + 1/2 t = 24 
 
   3/2 t = 24 
 
   t = 24 / 3 x 2  
 
   t = 8 x 2 = 16 
 
   It is 16:00  (4:00 p.m.).
 
    
 
   141. What is the probability that two random dominos match? 
 
   There are 2 options: 
 
   1) the two numbers of pips on the first domino are the same. Its probability is 7/28. Matching probability with the second domino is 6/27. 
 
   2) the two numbers on the first domino are different. Its probability is 21/28. Matching probability with the second domino is (6+6)/27. 
 
   P =( 6x7 + 21x12) / (27x28) = 6x7x7/ (3x3x3x7x4) = 7 / 18 = about 0.39.
 
    
 
   142. What number of spots appears more frequently on dominoes? 
 
   1 domino has 0 spots; 
 
   1 domino has 1 spot; 
 
   2 domino has 2 spots; 
 
   2 domino has 3 spots; 
 
   3 domino has 4 spots; 
 
   3 domino has 5 spots; 
 
   4 domino has 6 spots;
 
   3 domino has 7 spots; 
 
   3 domino has 8 spots;
 
   2 domino has 9 spots;
 
   2 domino has 10 spots;
 
   1 domino has 11 spots; 
 
   1 domino has 12 spots;
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   143. What occurs once in a minute, twice in a week, and once in a year?
 
   Letter e "happens" once in a minute, twice in a week, and once in a year.
 
    
 
   144. Find the maximum number of intersection points of N circles. 
 
   2 circles: 2 intersections
 
   3 circles: 6 intersections
 
   4 circles: 12 intersections. 
 
    [image: ::::Documents:Math:image:jpg:6120_1.jpg] 
 
   N x (N – 1) gives the correct answer.
 
    
 
   145. How do you cut a round cheese into 8 equal pieces with 3 cuts? 
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   146. How many inner right angles are possible in a hexagon?
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   The correct answer is 5.
 
    
 
   147. How much ribbon do you need to wrap around a 12x30x40 box?
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   2 ( 30 + 12) + 2 (40 + 12) = 2 x 42 + 2 x 52  = 84 + 104 = 188 cm 
 
   I need 188 cm plus at least 12 cm for the nod. 
 
   I need at least 2 meters.
 
    
 
   148. Is it possible to plant 10 trees in 5 rows of 4 trees?
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   149. What is the angle between the hour and minute hands at 14:20
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   150. How many seconds are there in a year?
 
   There are 2 correct answers: 
 
   1) 60 x 60 x 24 x 365.242 = 31556908.8 =   about 30,000,000 = about 30 million
 
   2) 12: January second, February second, March second, . . . December second.
 
    
 
   151. "1" costs $10, "20" costs $20. How much does "100" cost?
 
   These are house numbers. 
 
   Each separate digit costs $10, "100" includes three digits: 3 x $10 = $30
 
    
 
   152. How many nuts at equal distances from each other can I have?
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   The correct answer is 4.
 
    
 
   153. What number comes next after 66? It is not 67.
 
   The correct answer is 100, because 67 is not possible. The numerical system includes only 7 digits from 0 to 6.
 
    
 
   154. At least 2 Londoners have the same number of hairs. True of False?
 
   About 8,000,000 people live in London. The number of hairs (100,000) is smaller than the number of people (8,000,000). Therefore, there are always 2 people with the same number of hairs on their heads in London. The statement is absolutely correct.
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   The end
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