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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.

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 content are invited to contact us at mail@hoppingfun.com. 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, with challenges similar to the ones below.

• Creative activities and lively background on Shakespeare and his plays.

• Inventors and Inventions: History, how-to, and creative brainstorming exercises.

Fuzzy Football Logic

Fast forward to the year 2050. Two expansion teams, the Mars Red Planets and the Moon Beams, have joined the National Football League. As luck, skill, and great draft picks would have it, those teams are in Superbowl LXXXIV (84).

GO FIGURE: Using these clues and logical thinking, what’s the final score?

CLUES

• The Moon Beams are speedy and precise. They made a two-point conversion.

• The Mars Red Planets have flawless kickers. They didn’t miss an extra point, and they had twice as many field goals as the Beams.

• The Beams had one more touchdown than the Red Planets.

• Thanks to great defensive play, the total score of the game is only 30 points.

POINTS IN FOOTBALL

Touchdown: 6 points

Extra Point: 1 point, only after a touchdown

Conversion: 2 points, only after a touchdown

Field Goal: 3 points

fold under 3

HINT for Fuzzy Football

One strategy is to start with the total number of points: 30. What combinations of football plays equal 30 points? Which combinations work with the clues?

fold under 2

REALLY BIG HINT for Fuzzy Football
Make a T-chart with “Red Planets” and “Beams” as your headings. Which points can you award to each team based on the clues? For example, the Moon Beams had a two-point conversion to score 8 points (6 points for the touchdown and 2 points for the conversion).  If the Red Planets had twice as many field goals as the Beams, what is the minimum number of field goals they could have had?

fold under 1

ANSWER: Fuzzy Football

Moon Beams: 17 (two touchdowns, a two-point conversion, and a field goal)

Mars Red Planets: 13 (two field goals, a touchdown, and an extra point)

Hug Your Planet

What if the Earth were small enough to hug? Hold your arms out to your sides. The width between your wrists is roughly one 12th million of Earth’s actual diameter, which is 12, 756 kilometers. Picture this mini-Earth floating in front of you. Mt. Everest, the tallest mountain, is less than a millimeter high. Space shuttles orbit just 3 centimeters above the planet’s surface. 

GO FIGURE: How big is the moon on this scale? How far away is it at perigee (as close as it gets to Earth)? Take a guess. Then, calculate the moon’s size and distance on a miniature scale to see how close you came.

You’ll need these figures:

• The scale is 1:12,000,000.

• The moon’s diameter is 3,512 km.

• The moon’s distance at perigee (closest to Earth) is about 363,000 km.

fold under 3

HINT for Hug Your Planet

Earth’s “huggable” diameter is about 1.06 meters. Its actual diameter is 12,000,000 times bigger, at 12,756 km. Convert kilometers into meters to make all units the same. Remember that 1 kilometer equals 1,000 meters. Another tip: You know the moon is smaller than Earth. So your “huggable” moon has to be smaller than the “huggable” Earth.

fold under 2

REALLY BIG HINT for  Hug Your Planet

To shrink the moon, use the same math operation that was used to shrink the Earth. What math operation takes you from 12,756,000 meters (Earth’s actual diameter) to about 1 meter?

fold under 1

ANSWER: Hug Your Planet

The mini-moon’s diameter is about .29 meters, or 29 centimeter, and the distance at perigee is 30.25 meters. To complete your “huggable Earth” picture, imagine standing on home plate of a baseball diamond. The moon would be about the size of a basketball and would be as far away as first base.

Slice of Life

Earth is the only known planet that has a biosphere, a zone of life. At first, this zone seems really roomy. Life can exist naturally from the deepest parts of the ocean to above the highest mountain peaks. Yet compare the biosphere to the rest of the planet. From Earth’s inner core to the top of the atmosphere, just how thick is this rare slice of life?

GO FIGURE: Calculate the proportion—fraction, decimal, and percentage—of the Earth and its atmosphere that can sustain life forms.

Biosphere Facts
• Mountain climbers have spotted geese flying over the Himalayas, the world’s highest mountains. That’s about 9 km above sea level.

• Ocean life goes roughly 11 km below sea level. 

• The radius of the Earth is 6,378 km.

• The upper limit of the atmosphere is roughly 200 km above the surface.

fold under 3

HINT for Slice of Life

A proportion (fraction, decimal, or percent) involves two numbers. How many kilometers does the biosphere stretch, bottom to top? How far is the inner core to the top of the atmosphere? How do you set up these two numbers as a fraction?

fold under 2

REALLY BIG HINT for Slice of Life
How do you turn this fraction into a decimal? a decimal into a percentage?

biosphere in km

————

Earth + atmosphere in km

fold under 1

ANSWER for Slice of Life

The biosphere is about 20 km (9 + 11). The Earth–atmosphere zone is about 6,578 km (6,378 + 200). The proportion of biosphere to Earth–atmosphere is 20 km divided 6,578 km, or .003 (rounded off). Multiply by 100 for the percentage: .3%. If Earth were a basketball, the biosphere would be about as thick as three sheets of paper.

Homestead Geometry

There’s no such thing as a free farm. True, the United States government gave free land to two million farmers. The Homestead Act land grab began January 1, 1863. Each homesteader could claim a 160–acre plot. No money changed hands. The real price was toil, sweat, and frequent disaster—droughts, floods, grasshopper attacks, and the like. If farmers managed to build a farm and raise crops for five years, they owned the land.

How big is a 160-acre homestead? To a farmer using 19th century technology, it was overwhelming. Many families worked hard just to farm less than 20 acres. 

GO FIGURE: How many soccer fields fit into a 160–acre homestead?

Soccer field: 80–by–110 yards

Homestead: 160 acres 

1 acre = 4,840 square yards

fold under 3

HINT for Homestead Geometry

To find area, multiply length by width. What is the area of a soccer field in square yards? Is it bigger or smaller than an acre? Will the answer (number of soccer fields) be greater or less than 160?

fold under 2

REALLY BIG HINT for Homestead Geometry

The units of area don’t match. If you’re partial to tiny decimals, convert square yards into acres. Otherwise, do the reverse. To convert acres into square yards, multiply the total acreage by 4,840 (the number of square yards in an acre). What’s the next step? Tip: You want to divide the homestead into soccer field–sized plots.
fold under 1

ANSWER: Homestead Geometry

A 160–acre homestead equals 774,400 square yards (160 x 4,840 yards).

A soccer field equals 8,800 square yards (80 x 110 yards).

Divide the total homestead area (774,400 square yards) by the area of one soccer (8,800 square yards) to get the answer: 88 soccer fields (exactly!).

Triskaidekaphilia

Even the unluckiest number—13—deserves some attention from time to time. GO FIGURE: Twelve of these math statements about the number 13 are true. Only one is false. Which one is it?

1. The “fear of thirteen” is called triskaidekaphobia.

2. There are 13 clubs in a standard pack of playing cards.

3. 13 is the 6th prime number.

4. A triangle with sides 5, 12, and 13 units is a Pythagorean right triangle.

5. 169 = 132
6. 961 = 312
7. 13 is a “baker’s dozen.”

8. There are 13 stripes on the American flag.

9. The classic TV family the Munsters lived at 1313 Mockingbird Lane.

10. Every calendar year has at least one Friday the 13th.

11. Strictly speaking, the year 1300 is the last day of the 13th century.

12. It’s impossible to have 13 full moons in a calendar year.

13. 13 is the missing number in this series: 1, 2, 3, 5, 8, ?, 21
fold under 3

HINT for Triskaidekaphilia

• A prime number is evenly divisible  only by itself and by 1. (1 is not prime.)

• A number squared is the number multiplied by itself.

• In a Pythagorean triangle, a2 + b2 = c2. Each letter equals the length of a triangle side.

fold under 2

REALLY BIG HINT for Triskaidekaphilia

You don’t have to prove that 12 statements are true. Just find one that’s false.

fold under 1

ANSWER: Triskaidekaphilia (“love of 13”)

Statement 12 is false. A full moon appears about every 29.5 days. If January 1-11 has a full moon, there will be 13 full moons. Notes on the true statements:

• 2, 3, 5, 7, 11, and 13 are the first six prime numbers.

•52+ 122 = 132 or 25 + 144 = 169

• Half of all calendar years have only one Friday the 13th. The other half have either two or three “bad luck” days.

• The first year of a new century ends in “1.” For example, 2001 is the first year of the 21st century; 2000 is the last year of the 20th century.

• 1, 2, 3, 5, 8, 13, etc. is called a Fibonacci series. Each number is the sum of the previous two consecutive numbers, starting with 1 + 2 =3.

Mental Square Trick

The infield of a baseball diamond is a 90-by-90-foot square. Groundskeepers can calculate its area in their heads. So can you: 90 x 90 = 8,100 square feet. But what about the area of the infield grass, which is a bit smaller: 87 feet squared. You can still figure it in your head—along with any other number up to 99—with a mental square trick!

Here’s how it works with a 98-foot square:

1. 100 – 98 = 2 (Subtract the number from 100.)

2. 98 – 2 = 96 (Subtract the difference from the number.)

3. 2 x 2 = 4 (Square the difference.)

4. 9604. (Combine the digits in steps 2 and 3 as shown.)

GO FIGURE: Try this trick with another number between 91 and 99. Then, go for 87 feet, which is a bit . . . trickier. 
fold under 3

HINT for Mental Square Trick

The numbers 91 to 99 are easy to square mentally because you can just smash together the digits in steps 2 and 3. With 87 feet, you get a three–digit answer in step 3. You’ll have to add an extra step.
fold under 2

REALLY BIG HINT for Mental Square Trick

Here’s how to square 90:

1. 100 –90 = 10

2. 90 – 10 = 80 

3. 10 x 10 = 100 

4. 90 x 90 = 8,100
fold under 1

ANSWER: Mental Square Trick

882 = 7,744 square feet

1. 100 –88 = 12

2. 88 – 12 = 76

3. 12 x 12 = 144

4. 88 x 88 = 7,744 (7,600 + 144)

Atomic Time

A watch with springs and gears can lose one second of time in a matter of weeks. How long would it take NIST–7, an atomic clock, to lose a second? This clock counts the “tick–tock” of atoms in cesium, a metal element. Cesium atoms “tick–tock” regularly between two states (i.e., electrons flow one way, then the opposite way) exactly 9,192,631,770 times per second. Thus, NIST–7 counts each 9,192,631,770 “tick–tocks” as one second.

GO FIGURE: NIST–7 is accurate to within one–​billionth of a second per day. If it subtracts one–billionth of a second each day, how many years would it take the clock to lose one whole second?

fold under 3

HINT for Atomic Time

Cesium’s “tock–tock” rate per second—exactly 9,192,631,770 —is truly amazing. But don’t let it distract you. You don’t need that big figure to solve the problem. 
fold under 2

REALLY BIG HINT for Atomic Time

The rate of loss is one–billionth of a second per day. So how many days equal one whole second of error? How do you convert days to years?

fold under 1

ANSWER: Atomic Time

NIST–7 wouldn’t lose one second for nearly 3,000,000 years! The math: 1,000,000,000 divided by 365 days in a year = 2,739,726 years.

You might think, “Yeah, but every fourth year has 366 days. So you divide by 365.25 days per year.” True. That answer is more precise: 2,737,851 years. 

“Also, the Earth’s rotation is slowing,” you could point out. “That makes each day a bit longer.” Also true. NIST–7’s  time keepers take this tiny slow–down into account.

“Why,” you might ask, “do we need to keep such exact time?” Excellent question. One reason is GPS—using satellites to pinpoint your location on Earth. There are 24 GPS satellites in orbit (one per longitude line). One–billionth of a second of error in time translates to one foot of error in positioning.

Marching Orders

Below are your marching orders—literally. It’s a parade route that winds through a town with streets laid out in a grid. You’ll march 24 blocks in all. The direct distance from START to FINISH is much shorter, of course.

GO FIGURE: As the crow flies, how many blocks apart are the start and finish?

START

North 2 blocks

East 1 block

North 2 blocks

West  2 blocks

North 5 blocks

East 2 blocks

South 1 block

East 2 blocks

South 2 blocks

East 3 blocks

North 2 blocks

FINISH

fold under 3

HINT for Marching Orders

North and south are opposite directions. So are east and west. Opposites cancel each other out. If you march 1 block north and 1 block south, you are back where you started. How can you use this fact to simplify the parade route?

fold under 2

REALLY BIG HINT for Marching Orders

Plot out the route on graph paper. To find the “crow flies” distance, you’ll need to set up a right triangle. The distance between start and finish is the hypotenuse.

fold under 1

ANSWER: Marching Orders

The finish is 10 blocks from the start. This distance forms a hypotenuse (X). The two sides of the triangle are 6 and 8 blocks long. Using the Pythagorean Theorem: 

1. (6 x 6) + (8 x 8) = X2
2. 36 + 64 = X2
3. 100 = X2
4. 10 = X
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