Answers to Last Issue's Do You Know?
1. How many tentacles does an octopus have?
Ans: None! Octopuses have no tentacles, but have 12 arms. How do we understand the difference between tentacles and arms? Arms, tentacles—the words are often used interchangeably because they are both types of appendages found on cephalopods like octopuses. But, in reality, they are different, and each has their own unique characteristics and functions.

What is a tentacle?
Tentacles are elongated structures, and they are generally longer than the length of the arms. Animals use their tentacles to catch or snatch prey from farther away through their ability to extend and retract. And typically, tentacles come in pairs.

Tentacles have suction cups only near the end of the limb. The suction cups on some squid species are shaped like sharp hooks to better grasp their prey. This makes them very efficient as underwater predators. The suction cup rings of squids are made of “suckerin” proteins that are similar in strength and structure to the protein found in spider’s silk.

What is an arm?
Arms have suction cups the entire length of the limb and can perform finer, more complex actions compared to tentacles. With eight sucker-lined arms and, in some cases, a pair of tentacles, a cephalopod has a really tight grip. But how a cephalopod maintains that grip differs between squid and octopus.

Squid mainly use their suckers mainly for grabbing food, whereas octopuses have figured out how to use their suckers for a wide variety of activities—including walking and handling objects.

Do the arms have their own brain?
Each of the octopus’s arms has a small cluster of nerve cells that controls movement, so technically octopuses have eight independent mini-brains along with a larger central brain.

Tentacles, Arms, Suckers
. Octopuses have eight arms and no tentacles.

. Cuttlefishes have eight arms and two tentacles.

. Squids have eight arms and two tentacles.

. Nautiluses have no arms and around 90 suckerless tentacles.

. Coral have tentacles and no arms.

. Jellyfish have tentacles and no arms.

. Sea anemones have tentacles and no arms.

Source: https://oceanconservancy.org/blog/2023/06/23/is-there-a-difference-between-arms-and-tentacles/
2. If you shot a bullet straight up, how high would it travel?
Ans: Of course, not many people would do such a thing, because you would expect the bullet to eventually fall back down and hit you! But as a matter of curiosity, it turns out that firing a gun horizontally or vertically lead to very different behaviour. This is because of air drag. When fired horizontally, bullets tend to slow down rapidly due to air drag, so that a rifle bullet may be down to half of its initial speed by the time it gets to 500 meters. If you shoot it upwards instead, not only does it slow down due to air drag, but it will slow down faster because of gravity.

If you imagine firing the gun on the moon (where there is no atmosphere and hence no air drag), the height that the bullet (or in fact any object) will reach is h=v2/(2g), where v is the velocity with which it was sent up, and g is the acceleration due to Earth's gravity, which is about g=9.8 m/s2. Typical speeds with which bullets are shot are v=300 m/s, so the distance it can travel is h=(300)2/(19.6) m = 4591.8 m, or nearly 5 km! But air resistance will drastically reduce this value and it may reach only about 1 km or less. In fact, with wind, the bullet may even drift and land quite far away.

Humans athletes can throw (discus or javelins) at more than 100 km/hr (which is about 30 m/s) so their throw can reach a height of 40 m, which is like a 10 storey building! So we can conclude that this is a dangerous sport even with a stone. 

Source: https://www.sciencefocus.com/science/how-high-a-bullet-travels-upwards
3. Why do snails move so slowly? Is there any evolutionary advantage?
Ans: The World Snail Racing Championships, held in the United Kingdom, pits the quickest snails against one another in a “foot” race. The fastest snail on record sped through the course at a blazing 10 meters per hour! In other words, it would take 3 minutes (if you were a snail) to get food from your plate to your mouth.

First, while some animals fly, jump, or slither, snails and slugs move using what biologists call the “ventral foot.” But the word “foot” here can be confusing. A snail or slug foot is nothing like a human foot. Instead, it’s a band of muscle that runs along the underside of their body and is covered in sticky mucus. When contracted, this muscle ripples, sending tiny waves from the animal’s tail to its head. These waves compress the mucus on the bottom of the foot into a slippery liquid, allowing the snail or slug to glide over the ground or climb plants.

It’s a unique way to move, and it forces snails and slugs to go slowly because their speed is limited by the number of foot contractions and the amount of mucus they can make. And snails and slugs don’t need to rush to find their food, anyway.

Many animals, particularly predators, must move fast to catch a meal; a cheetah needs to outrun a gazelle, for example. But most slugs and snails eat plants, decaying matter, or marine animals, like sponges, which are anchored in place. None move around much, so dinner’s not going anywhere—no rush.

Nor do snails and slugs need to be fast to avoid predators. They’ve evolved other ways to evade mice, birds, shrews, and other enemies. Typically, snails withdraw into their shells to hide until the predator passes.

Snails and slugs, small as they are, are big contributors to the health of their ecosystems. By feeding on seeds and young plants, they can control which plants grow in an area. By eating decaying matter, they help recycle nutrients that growing plants can use. And despite their best efforts, snails and slugs do often become food for other animals.

So the next time you see a snail or slug hanging from a plant, dawdling in your yard or gliding across a concrete sidewalk, stop and observe. Remember its remarkable biology, the unique way it moves and looks, and the many ways it benefits the environment.

Source: https://www.atlasobscura.com/articles/why-are-snails-slugs-slow
4. Scientifically, what is the best way to cut a sandwich?
Ans: Science confirms that the best way to cut a sandwich is into triangles. The mathematician Caroline Delbert has broken down exactly why the triangle method is superior to the rectangles. The reason why triangles are the preferred technique for those who actually enjoy food is that you – in a roundabout sort of way – get more sandwich from your sandwich.

The basic assumption is that you like the sandwich because you like its filling. So the cut that gives you the most number of bites with substantial filling is the best. This way, the number of bites where there is only the edge of the bread (the crust) with hardly any tasty filling, is reduced.

In a rectangular sandwich half, there’s one perfect middle bite where the ratio of filling to bread is perfect. That bite is surrounded by three bits, which have some filling but more crust, plus two corner bites that have double crust corners and hardly any filling.

When you’ve got a beautiful triangle sandwich half however, access to the sandwich filling is greatly increased while the ratio of crust to filling is diminished. The triangle shape allows access to one central excellent bite, a couple of good side-bites with a balanced ratio of crust, and just the one yucky double-crust bite corner. 

So the maths checks out – triangles are technically better than rectangles.

However, there are different solutions for specifc fillings. For instance, some sandwich fillings require a strong base otherwise they will come apart. A heavier, or more moist sandwich filling like chicken salad, or roasted vegetables, does far better with more support – so rectangles are preferred here.

A hot sandwich like a panini or a cheese toastie benefits greatly from the point to point triangle. Heat can escape more consistently from the centre of the triangle half, and the cheese is more evenly distributed toward the crusts.

Sources:
https://www.sciencefocus.com/the-human-body/why-do-triangular-sandwiches-taste-better-than-rectangular-ones,
https://www.delicious.com.au/food-files/how-to/article/science-reveals-best-way-cut-sandwich/9dejhlo2
