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Lesson plan

Introduction — some basic facts about a cell in a honeycomb

Work in groups using the worksheet below

Whole class discussion and comparison of results

A short movie - https://www.youtube.com/watch?v=QEzIsjAgADA&ab channel=TED-Ed

PwnNPE



https://www.youtube.com/watch?v=QEzlsjAqADA&ab_channel=TED-Ed

What shape should a cell in a honeycomb be?

The cell in the honeycomb must be shaped in such a way in order to

e allow the queen to stick her bottom into it and lay the egg on the bottom,

e allow a bee to hatch,

e fit as many of them as possible in the smallest possible area to maintain the 35°C temperature
required for larval development

e store honey and pollen

e allow the cleaner bee to get into it and clean it up

An adult bee needs a space of approximately 5.3 mm in diameter. For the shape of the bee cell, we can
therefore consider formations that can accommodate a circle with a diameter of 5.3 mm. We will select

some of these and compare their suitability for the honeycomb arrangement.

A. Shape of cell: a circle

1. Draw in the box what a honeycomb with circular cells would look like.

2. Calculate the area of one cell.

3. How many such cells would fit in a square of 1 dm??

4. What are the advantages/disadvantages of this arrangement with circular cells?

B. Shape of cell: an equilateral triangle

1. Draw in the box what the honeycomb would look like with cells of the shape of an
equilateral triangle.

2. Calculate the area of one cell, when we know that the radius of the inscribed circle

. 28 . . .
can be calculated using the formular = — where S is the area and o is the perimeter

of the triangle.

3. How many such cells would fit in a square of 1 dm??

4. What are the advantages/disadvantages of this arrangement with triangular cells?



C. Shape of cell: a square

1. Draw in the box what the honeycomb would look like with cells of the shape of a
square.

2. Calculate the area of one cell.

3. How many such cells would fit in a square of 1 dm??

4. What are the advantages/disadvantages of this arrangement with square cells?

D. Shape of cell: a regular hexagon

1. Draw in the box what the honeycomb would look like with cells of the shape of a
regular hexagon.

2. Calculate the area of one cell.

3. How many such cells would fit in a square of 1 dm??

4. What are the advantages/disadvantages of this arrangement with hexagonal cells?

Conclusion: what is the best shape for a honeycomb cell and why?




Jaky tvar ma mit burika ve vceli plastvi?

Burika ve vceli plastvi musi mit takovy tvar, aby

e do ni mohla matka vsunout zadecek a naklast vaji¢ko na dno,

e se v ni mohla vylihnout vcela,

® se jich na co nejmensi plochu veslo co nejvic z divodu udrzZeni teploty 35 °C potfebné pro vyvoj
larev

e v ni bylo mozZné skladovat med a pyl

e se do ni mohla véela-Cisticka dostat a uklidit ji

Dospéla vcela potifebuje prostor o priiméru zhruba 5,3 mm. Pro tvar véeli bunky miZeme tedy uvaZovat

utvary, do kterych lze umistit kruh o priiméru pravé 5,3 mm. Vybereme nékteré z nich a porovname jejich
vyhodnost pro usporadani do plastve. (www.vcelky.cz)

A. Tvar bunky: kruh

1. Nacrtnéte do ramecku, jak by vypadala plastev s kruhovymi burikami

2. Vypocitejte obsah jedné burnky.

3. Kolik takovych bunék by se velo do ¢tverce o obsahu 1 dm??

4. Jaké vyhody / nevyhody ma toto uspofadani s kruhovymi burikami?

B. Tvar bunky: rovnostranny trojtihelnik

1. Nacrtnéte do ramecku, jak by vypadala plastev s burikami tvaru
rovnostranného trojuhelniku.

2. Vypocitejte obsah jedné buriky, pokud vime, Ze polomér kruznice vepsané
mUiZeme vypocitat podle vzorce r = ?, kde S je obsah a o je obvod trojuhelniku.

3. Kolik takovych bunék by se veslo do &tverce o obsahu 1 dm??

4. Jaké vyhody / nevyhody ma toto uspofadani s trojuhelnikovymi burikami?


http://www.vcelky.cz/

C. Tvar bunky: ctverec
1. Nacrtnéte do ramecku, jak by vypadala plastev s burikami ¢tvercového tvaru.

2. Vypocitejte obsah jedné burky.

3. Kolik takovych bunék by se veslo do &tverce o obsahu 1 dm??

4. Jaké vyhody / nevyhody ma toto usporadani se ¢tvercovymi burikami?

D. Tvar bunky: pravidelny Sestituhelnik

1. Nacrtnéte do ramecku, jak by vypadala plastev s burikami tvaru pravidelného
Sestiuhelniku.

2. Vypocitejte obsah jedné buriky.

3. Kolik takovych bunék by se veslo do &tverce o obsahu 1 dm??

4. Jaké vyhody / nevyhody ma toto uspofadani s Sestidhelnikovymi burikami?

Zavér: Jaky nejvhodnéjsi tvar ma burika ve vceli plastvi a proc?




