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Free Math Puzzlers

The following free math puzzlers are all Hopping Fun Creations (www.hoppingfun.com). Hopping Fun Creations is a game development company headed by author, editor, and game inventor Lorraine Jean Hopping. 

Interactive versions of these puzzles appear as “Think It Out” games in the Puzzles and Games section of Grolier Multimedia Encyclopedia (GME) (www.go.grolier.com), an online student encyclopedia produced by Scholastic Library. Teachers, home schoolers, and librarians are encouraged to sign up for a free 30-day trial subscription and check out the hundreds of other Hopping Fun games and quizzes and “Today is . . .”  essays on this site.

You might also be interested in Lorraine’s best-selling teacher book, 25 Super Cool Math Board Games, a lively collection of games that reinforce key math skills (grades 3-6): computation, fractions and decimals, geometry, probability, logic and problem solving, and more. The games are suitable for classroom, small group, two–player, and solitaire use and are ready–to–go, with reproducible boards, spinners, game pieces, rules, and teaching notes. A few favorites:

 Skyscraper Run-Up Relay Race (computation)

 Bargain Chasement (money math)

 Remainder Raccoon (division)

 Factor Bowling

 Gopher Golf puzzle (computation)

 Creepy Crawly Fraction Game

 Decimal Dive

 Probability on Ice: “Skate” a safe routine by choosing maneuvers with the lowest odds of falling and the highest possible score.
Publishers interested in high-quality game content are invited to contact us at mail@hoppingfun.com for samples and proposals. We currently have for your publishing consideration:

• a collection of well-tested, engaging ESL games in prototype form

• Ready, Set Roll! Math Learning Cube Games, fun dice games that recently went out of print and would make an excellent children’s edition (ages 8-12).

• 101 Brain-Boosting Math Puzzlers, also out of print, with engaging challenges similar to the ones below.

Nail Biter—Not!
Do you bite your fingernails? Shridhar Chillal of India sure doesn’t. He has the longest fingernails in the world, according The Guinness Book of World Records. Altogether, the five fingernails on his left hand total 615 centimeters long. The longest nail, his thumbnail, grew 386 centimeters (about 4 feet 8 inches)! Shridhar’s right hand looks normal, but that left hand is wild: Because parts of the nail grow faster, his super-long nails curl and coil, like a rope or garden hose.
GO FIGURE: Suppose you didn’t cut, bite, or break the five nails on one hand. About how long would it take you to beat Shridhar's record or total length (615 cm)? The average rate of fingernail growth is about 1 centimeter per 3 months.
fold under 3

HINT for Nail Biter

Shridhar’s nails total 615 centimeters in length. If you’re not used to metric measures, grab a tape measure and measure out that distance on the floor. You’ll be shocked.

Keep in mind, though, that the length is spread over five nails. What’s the average length per nail? How can you use this fact to simplify the problem?

fold under 2

REALLY BIG HINT for Nail Biter
To find the average length per nail, divide Shridhar’s total length (615 cm) by 5. Remember that all five nails are growing at the same time. So, at 1 cm per 3 months, how long will it take them to grow the average length?

Fingernail Facts: Nails grow faster on the hand that you use most, during the summer, and when you are young. They grow three times faster than toe nails and three to four times slower than hair.

fold under 1

ANSWER: Nail Biter

The average length per nail is 123 cm. All five nails grow at the same time. So you just need to calculate the time for the average length: 123 cm x 3 months =  369 months. That’s 30 years 9 months, just to tied the record! How old would you be?
The Tax Dude

Almost all countries collect taxes to pay for services like education, defense, and so on. Believe it or not, there’s a classic game called Tax Dude that makes paying taxes seem like fun. (It also makes you wonder who invented this game.) Here’s a taste: Suppose you earn $15. The Tax Dude gets all the other factors of 15: 1, 3, and 5, which equal a total of $9. See? You’re ahead $15 to $9. Isn’t this fun?

GO FIGURE:

The trick is to maximize your take. Not counting 1, which number from 2 through 30 gives you the best ratio of money earned to taxes paid? 

fold under 3

HINT for the Tax Dude

This challenge is much easier than it looks. Instead of listing the factors for all those numbers, narrow down your choices with some brain power. Recall: A factor is a smaller number that can be divided evenly into a larger one (15 ÷ 3 = 5 and 15 ÷ 5 = 3). Which numbers have a lot of factors? Which ones don’t? If it helps, list the numbers on paper and cross out the losers.

fold under 2

REALLY BIG HINT for Tax Dude

A prime number is a number that can only be divided by itself and by 1. That means you keep the prime, and the Tax Dude only gets $1. What are the prime numbers from 2 through 30? Which prime number gives you the best ratio? (Recall: A ratio is just a fraction. For the $15 example, the ratio of money kept to money earned is 15/9 or 5/3.)

fold under 1

ANSWER: Tax Dude

The highest prime number, 29, is your best bet. You earn $29, but only have to pay the Tax Dude $1. That’s a ratio of 29/1. If you choose numbers with lots of factors, like 24, 28, and 30, you could pay more in taxes than you earn!

To play this game on paper: Write out the numbers 1 through 101. Choose a number, cross it out, and add it to your score. Circle all the factors of that number. Choose another number (one that’s not circled or crossed out) and repeat. Keep playing until all the numbers are used up. The Tax Dude’s score is the total of all the circled numbers.

Throw Like a Girl

Once upon a time, the comment, “You throw like a girl” was an insult. Bullies used it to torment “sissies,” kids who weren’t athletic. No more. Today, “throw like a girl” is pure praise. Lisa Fernandez is a legendary Olympic and professional softball pitcher. Her pitches smoked over home plate at 118 kilometers per hour (73 miles per hour). Batters stood a mere 14 meters (46 feet) away from her awesome arm.

GO FIGURE: 

What fraction of a second did batters have to react to a Lisa Fernandez pitch?
fold under 3

HINT for Throw Like a Girl

The speed is given in kilometers per hour (and miles per hour). The distance between the pitcher and home plate is given in meters (and feet). It’s always a good idea to keep your units consistent. You can use either metric or English units, but metric’s much easier. To convert kilometers per hour to meters per hour, just multiply by 1,000.

How do you switch from “meters per hour” to “meters per second”? How many seconds are in an hour?

fold under 2

REALLY BIG HINT for Throw Like a Girl
Venus Williams, one of the world’s top tennis players, can serve a tennis ball 205 kilometers per hour (127.4 miles per hour.). That’s twice as fast as the highway speed limit and faster than all but a handful of men. Opponents standing 24 meters (78 feet) away have less than half a second (.42) to react to the serve. 

How can you can use this information as a model to figure out the speed of a Lisa Fernandez pitch?

fold under 1

ANSWER for Throw Like a Girl

118 kilometers per hour equals 118,000 meters per hour (multiply by 1,000).

Divide 118,000 by 3,600 (the number of seconds in a minute) and round off the answer to 32.78 meters per second. 

Divide 14 meters (the distance) by 32.78 meters per second and round off to .43 seconds.

Rod’s Odds

Rod Shank, a pro skateboarder, is competing in the fictional Momentous All-Star X-tremes (MAX) competition. Should Rod go for tough tricks? Or should he play it safe with easy tricks? Tough tricks earn more points if successful, but they’re harder to pull off than easy tricks. The table shows how much each trick is worth, if successful, and Rod’s odds of making it.

TRICK



       
POINTS

  ROD’S SUCCESS RATE

A. 50-50 Railslide


  1


  9 out of 10

B. Lean Air (aerial)

  
  2


  9 out of 10

C. Backside Shoveit Air (aerial)
  3


  8 out of 10

D. Fakie Invert (handstand)

  5


  7 out of 10

E. McTwist (540˚ spin with a twist)
  6


  5 out of 10

F. McHawk (720˚ spin)

12


  2 out of 10

GO FIGURE: Which trick gives Rod the highest possible score with the best chance of success?

fold under 3

HINT for Rod’s Odds

The first two tricks are equally easy for Rod to make (9 out of 10), but the Lean Air (B) is worth 2 points and the 50-50 Railslide (A) is worth only 1 point. Right off the bat, you can cross out the Railslide. The McHawk (F) is worth twice as much as the McTwist (E). It’s also successful less than half the time. So which of these two tricks can you cross out? 

fold under 2

REALLY BIG HINT for Rod’s Odds

High points (P) and a high chance of success (S) make a trick worthy to try (W). Look at this equation: P x S = W. Plug in these easy numbers to see how it works:

Trick G: 10 points with a 5 out of 10 success rate
10 x 5 = 50
Trick H: 5 points with a 10 out of 10 success rate
5 x 10 = 50
Both tricks are equally worthy (W = 50).

fold under 1

ANSWER: Rod’s Odds

D. Fakie Invert (5 points with a 7 out of 10 chance of success). Using the formula P x S = W (see “Really Big Hint”), it has a W (worthy) factor of 35 ( 5 x 7).

Foxy Code

Here’s a crafty code that assigns mysterious but logical dollar values to any critter on Earth. Like this:

Bat = $23.02

Cat = $24.03

Cub = $26.03

Dog = $26.04

Yak = $37.25

Emu = $39.05

Fox = $??.??

Gnu = $42.07

GO FIGURE: Analyze the dollars and cents and letters in the animal names and crack the code to figure out how much a “fox” is worth.

fold under 3

HINT for Foxy Code

Look for patterns, similarities, and differences in the list of names. For example:

• The dollar values range from $23 to $42.

• All the names have three letters.

• All the names but one (“yak”) are alphabetical in order of dollar value.

• “Cub” and “dog” are just a penny apart in value.

What do you notice about the cents? Which two are the same?

fold under 2

REALLY BIG HINT for Foxy Code

“Bat” and “cat” differ by one letter in spelling. They also differ by one dollar and one cent. The letter “c” comes right after “b” in the alphabet. What might the letters of the alphabet have to do with dollar values? Tip: Write out the 26 letters of the alphabet on a piece of paper. 

fold under 1

ANSWER: Foxy Code

Assign the value of $1 to $26 to the 26 letters from A to Z. “F” is the sixth letter and so is worth $6. The dollar amount is the sum of those values: F ($6) + O ($15) + X ($24) = $45. The cent value is the position of the first letter of the name in the alphabet. Again, “F” is the sixth letter, and so “fox” is worth $45.06

BONUS: “Chimpanzee” is worth $100.03. How many other $100+ animals can you name? How much is your name worth?

Pea Brain

Your brain is a little smaller than your skull. Imagine holding all that gray matter in your two hands. Weirdness aside, about how much do you think your brain weighs? Here’s a hint: It’s roughly four times heavier than your heart, which is the size of one fist. For more clues, look at the chart, which compares the masses of familiar foods to one adult human brain:

1 adult human brain = 1  small, orange pumpkin

1 small , orange pumpkin = 9 medium potatoes

1 medium potato = 3 medium eggs

1 medium egg = 10 seedless grapes

1 seedless grape = 5 tiny peas

1 tiny pea = 1 gram

GO FIGURE: How much does one adult human brain weigh in grams? How many tiny peas does one brain equal by weight?

fold under 3

HINT for Pea Brain

1 grape = 5 peas

One pea weighs 1 gram. So how many grams does 1 grape weigh?

fold under 2

REALLY BIG HINT for Pea Brain

1 grape = 5 peas = 5 grams

How many grams do 10 grapes weigh? Once you know the weight of grapes, calculate the grams of the next item on the chart—medium eggs.
fold under 1

ANSWER: Pea Brain

An adult human brain weighs about 1,350 grams, which is equal to 1,350 tiny peas. An easy way to calculate the answer is by multiplying the numbers on the right hand side of each equation: 1 gram x 5 (peas) x 10 (grapes) x 3 (eggs) x 9 (potatoes) x 1 (pumpkin) = 1,350 grams. That’s just under 3 pounds.

The 100-Meter Menagerie

The world’s fastest runners can sprint about 10 meters (about 30 feet) in one second. Measure that distance in a hallway (a looong hallway!), and you’ll be impressed. Here’s a weird thought: How would the fastest human do against a menagerie of animal athletes? In 2005, Asafa Powell of Jamaica set a world record for the men’s 100-meter dash of 9.77 seconds. This chart (below) lists typical fast speeds in kilometers per hour for seven animals:


ANIMAL ATHLETE


SPEED (in kilometers per hour)
1
Big brown bat (flying)


25 k.p.h.

2 
Black mamba snake (slithering)
19 k.p.h.

3
Elephant (running)


40 k.p.h.

4 
Jack rabbit (hopping)


45 k.p.h.

5
Asafa Powell (running)

???
6
Leatherback  turtle (swimming)
34 k.p.h. 

7
Spiny-tailed iguana (running)
35 k.p.h.

8
Wild turkey (running)

24 k.p.h.

GO FIGURE: In an imaginary 100-meter race against these critters, where would Asafa Powell, the world’s fastest human, place?

fold under 3

HINT for 100-Meter Menagerie

Asafa starts every race at a standstill, accelerates quickly, and then hits his top speed somewhere down the track. To solve this problem, don’t worry about calculating his top speed. Instead, calculate his average speed over the entire 100-meter race. What is his average speed in meters per second? In kilometers per second? In kilometers per hour?

fold under 2

REALLY BIG HINT for 100-Meter Menagerie

Asafa runs 100 meters in 9.77 seconds. If you round off his time to 10 seconds, his average speed is about 10 meters per second. Use that ballpark speed to calculate his speed in kilometers per hour and compare it to the figures on the chart. Or, to calculate his exact speed, grab a calculator and use this handy equation:

100 meters

x meters

--------------
=
--------------


9.77 seconds

1 second

Recall: 1 kilometer equals 1,000 meters. There are 3,600 seconds in 1 hour.
ANSWER: 100-Meter Menagerie (continued from page 1)
PLACE
ANIMAL ATHLETE


SPEED

1 (gold)
Jack rabbit (hopping)


45 k.p.h.

2 (silver)
Elephant (running)



40 k.p.h.

3 (bronze)
Asafa Powell (running)


36.846 k.p.h.

4 

Iguana (running)



35 k.p.h. 

5

Turtle (swimming)



34 k.p.h.

6

Bat (flying)




25 k.p.h

7

Turkey (running)



24 k.p.h.

8

Snake (slithering)



19 k.p.h.

One way to solve the problem:

1. Use a calculator, if you like, to divide 100 meters by 9.77 seconds to get Asafa’s average speed: 10.235 meters per second (rounded off). 

2. Multiply the speed by 3,600 (the number of seconds in an hour): 36,846 meters per hour.

3. Divide by 1,000 to get his speed in kilometers per hour: 36.846 k.p.h.
A faster and easier strategy is to round off Asafa’s record, 9.77 seconds, to 10 seconds—which is about 10 meters per second (100 meters divided by 10 seconds). In your head, multiply by 3,600 to get 36,000 meters per hour and divide by 1,000 to get about 36 kilometers per hour. If this inexact answer were close to one of the figures on the chart, you could go back and calculate a more precise answer. In this case, though, the rounded speed is good enough to answer the basic question—where would Asafa place in the race?

The Boomerang Trick

Here’s a fun number trick:

1. Pick any two-digit number.

2. Multiply by 2.

3. Add 4.

4. Multiply by 5.

5. Add 12.

6. Multiply by 10.

7. Subtract 320.

8. Divide by 100.

9. Repeat with a new number.

GO FIGURE: So what’s the trick? That’s for you to figure out. Can you explain how it works? Does the trick work for three-digit numbers?

fold under 3

HINT for Boomerang Trick

Before trying out numbers, look closely at the math steps. Any guesses about what will happen? How much, total, do you multiply by? How much, total, do you divide by?

fold under 2

REALLY BIG HINT for Boomerang Trick

A boomerang is an Australian toy invented by ancient Aborigines for hunting. When thrown properly, a boomerang always returns to the thrower. With this math trick, if you throw in a number and don’t get it back in the end, check your arithmetic.

fold under 1

ANSWER: Boomerang Trick

Start with any two- or three-digit number, and you’ll end up with the same number. Another way to express this trick is with algebra (“x” is any two-digit number):

10 [5(2x + 4) + 12] – 320 = 100x
Multiply to boil it down to:

10(10x + 20 + 12) – 320 = 100x

And then to:

100x + 200 + 120 –320 = 100x

Add and subtract to get:

100x = 100x, or x = x

So, basically, you do all that computation to a number, only to undo it. To create your own boomerang trick, just start with the equation “x = x” and dress it up with fancy computations, done and undone.

Pay It Forward

Pay It Forward is the name of a movie and of a dream. The 2000 movie features Haley Joel Osment as a boy who wants to change the world. His dream is to help three people in a big way. Then, those three people will “pay it forward.” That is, each one helps three other people. Those people each help three more people, and so on, like this, assuming each round of favors takes a day:

DAY
TOTAL PEOPLE HELPED
0 1

1 3

2 9

3 27

4 81

GO FIGURE: There are 6 billion people on Earth. Could the “pay it forward” dream reach all of them? How many days would it take? 

fold under 3

HINT for Pay It Forward

Look for a pattern in the numbers. How do you compute the next number in the series?

fold under 2

REALLY BIG HINT for Pay It Forward

Each day, the number of total people triples. Multiply by 3 to get the next number in the series. When you reach 1,000,000 or so, take a thinking break. Look at the number of days and make a new estimate. On what day will you pass 6,000,000,000?

fold under 1

ANSWER: Pay It Forward
DAY
PEOPLE HELPED

6
243

7
729

8
2,187

9
6,561

10
19,683

11
59,049

12
177,147

13
531,441

14
1,594,323

15
4,782,969

16
14,348,907

17
43,046,721

18
129,140,163

19
387,420,489

20
1,162,261,467

21
3,486,784,401

22 
10,460,353,203

Ware-It-Out

Wow, does the Ware-It-Out store have a deal for you! If, somehow, you manage to spend exactly $100, you win a shiny new coupon* (value: $1.00). They’ll even throw in a free key chain. And a souvenir cup (“I shopped at Ware-It-Out!”)! 

MUST-HAVE ITEM

PRICE

DISCOUNT
SALES TAX

Ware-It-Out T-shirts  

$20 each 
10% off!
6%
Ware-It-Out shorts 

$30 each 
20% off!
6%
Ware-It-Out blankets 

$50 each 
30% off!
6%
Ware-It-Out pencils  

$1 each

66% off!
6%
GO FIGURE: Check out these must-have products. Then, choose items that total exactly $100, including discounts and the 6% sales tax. 

fold under 3

HINT for Ware-It-Out

One strategy is to work backward. Your subtotal needs to be $100. How much do you have to spend (s) before adding 6% (.06) sales tax? This equation will help you figure it out: s + (s x .06) = $100

fold under 2

REALLY BIG HINT for Ware-It-Out

Here’s a quick way to calculate percentages in your head: T-shirts are 10% off of $20. That means they are 90% of their full cost. Multiply $20 by .9 to get $18. 

fold under 1

ANSWER: Ware-It-Out

Always remember: The satisfaction of solving a money math challenge is way better than any shopping deal (especially a made-up one.)

2 blankets: $100 .00​– $30 (30%) = 

$70.00

1 pair of shorts: $30.00 ​– $6 (20%) = 

$24.00

1 pencil : $1.00 - .66 (66%) =

           +      .34







______

SUBTOTAL




$94.34

sales tax (6%)



           +  $5.66







______






            $100.00
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