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LOWER SECONDARY 3
(13-14 years)

MEMORY CHALLENGE level D->C: “ENERGY”

When a group draws the “MEMORY CHALLENGE - ENERGY" card from
the pack, the teacher gives each group one of the 4 packs of cards on
the subject of energy.

Each group has to match the definitions to the images.

If a group manages to match at least 3 images to their corresponding
images, it receives one cube face.

SOLUTIONS FOR TEACHERS

The correct matches between definition and image are:

CHEMICAL NUCLEAR
ENERGY SOLAR ENERGY ENERGY

MECHANICAL
ENERGY

WIND ENERGY
1 T
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EXPERIMENT level C-B: “MAGNETS”

When a team draws the "EXPERIMENT - MAGNETS" card, the teacher
gives each team the materials necessary for the experiment.

Each team requires the following MATERIALS:
- 1magnet

- 6 metal balls

- 2glass balls

PROCEDURE:

1. Each team tries to attract a metal ball and a glass ball using the
magnet.

2. The team then tries to magnetize one metal ball and one glass ball,
observing which magnetizes and which doesn't by trying to attract a
second ball.

3. Afterrealizing only the metal balls can be magnetized, each team
then tries to create a chain of magnetized balls as long as possible.

Teams making a chain of at least 4 magnetic balls receive one
octahedron face.

SOLUTIONS FOR TEACHERS:

A magnet is a body which generates a magnetic field. The magnet
can magnetize the metal balls because they contain iron; the glass
balls contain no iron and therefore cannot be magnetized. ‘Magnetize’
means to subject a ferromagnetic body to the action of an external
magnetic field.

A metal ballis said to be magnetized when it is capable of attracting
another metal ball.
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EXPERIMENT level B>A:
“ENGAGE THE GEARS”

When a team draws the "EXPERIMENT - GEARS' card, the teacher gives
each team the materials necessary for the experiment.

Each team requires the following MATERIALS:

1 small gear cog (diameter 20 mm), 1 medium gear cog 40 mm), 1 large
gear cog (60 mm); 2 short wooden dowels; 1 perforated wooden base
plate; 1 long white dowel.

PROCEDURE:

1. Engage the three gear cogs in the following order: small-medium-
large.

2. First, insert the long white dowel into the centre hole of the small
cog (driver gear) until it projects 1-2 mm from the other side. Insert
the gear and dowel assembly into the large hole on the base plate.

3. Lay the other gear cogs side by side on the base plate so that each
gear engages its neighbour.

4. Pass the short dowels through the centre holes of the other two gear
cogs and secure in place in the holes in the base plate.

5. Holding the base plate in place with your other hand, turn the small
gear cog through 3 complete rotations using the long dowel, and
note how many rotations the large gear makes.

6. Now change the order of the gear cogs: medium-large-small.
Proceed as instructed above, remembering to ALWAYS insert the
white dowel in the cog which is the driver gear, which must ALWAYS
be held in place in the largest hole in the base plate.

7. Turn the medium gear through one complete rotation and note how
many rotations the small gear makes.
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8. Now change the order of the gear cogs: large-small-medium.

9. Turn the large gear through 2 complete rotations and note how
many rotations the medium gear makes.

A team receives a dodecahedron face if it manages to correctly observe
the number of rotations of the gears in points 5), 7) and 9) and can
describe the logic governing the ratios between the 3 gears.

SOLUTIONS FOR TEACHERS:

If the small gear makes 3 rotations, the large gear makes: 1 rotation (as
the real diameters are 1.9 cm and 5.8 cm, the large gear makes 0.98, i.e.
approximately 1, rotation).

If the medium gear makes 1 rotations, the small gear makes: 2 rotations
(as the real diameters are 4.1 cm and 1.9 cm, the small gear makes 2.15,
i.e. approximately 2, rotations).

If the large gear makes 2 rotations, the medium gear makes: 3 rotations
(as the real diameters are 5.8 cm and 4.1 cm, the medium gear makes
2.83, i.e. approximately 3, rotations).

Gear ratios: The important thing to bear in mind when worRing with a
transmission system of more than two gears is that the ratio is determined
by the driver gear and driven gear (driver = first gear cog; driven = last gear
cog) only. In other words, the intermediate gears (the second gear in each
of the above configurations) have no effect on the final transmission ratio.

The gear ratio is expressed as the number of rotations made by the last
gear relative to the first (i.e. it indicates how many rotations the first gear
must make to generate one full rotation of the last gear):

5) small gear 3 rotations, large gear 1; ratio = 3/1=3
7) medium gear 1 rotation, small gear 2; ratio=1/2 =05
9) large gear 2 rotations, medium gear 3; ratio = 2/3 = 0.666...

Tip: to make it easier to count the rotations, draw a small mark on the
edge of each gear.
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MEMORY CHALLENGE 3 MIDDLE level B>A:
“ASTRONOMY”’

When a group draws the MEMORY CHALLENGE - ASTRONOMY card
from the pack, the teacher gives each group one of the 4 packs of cards
on the subject of astronomy. Each group then has to match the images
to the definitions.

If a group manages to match at least 6 images to their corresponding
definitions, it receives one dodecahedron face.

SOLUTIONS FOR TEACHERS:

z

SOLAR ECLIPSE SATURN

iy
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ENIGMA level D-C (CUBE):

Who formulated the following laws?

- The orbit described by a planet is an ellipse, with the sun occupying
one of its focal points.

- The segment joining the centre of the sun with the centre of the
planet sweeps equal areas in equal intervals of time.

- The square of the time it takes a planet to complete its orbit is
proportional to the cube of its average distance from the sun.

SOLUTIONS FOR TEACHERS:
Kepler

ENIGMA level C->B (OCTAHEDRON):

To which movements do the following works (1800-
present) belong?

SOLUTIONS FOR TEACHERS:

- Guernica by Picasso: CUBISM

- Starry Night by Van Gogh: IMPRESSIONISM

- Campbell's Soup Cans by Andy Warhol: POP-ART
- The Scream by Munch: EXPRESSIONISM

ENIGMA level B>A (DODECAHEDRON):
Complete the sequence: 1,1, 2, 3,5, 8,13, 21, 34, .., 89, 144
SOLUTIONS FOR TEACHERS:

The missing number is 55; the numbers represent the
Fibonacci sequence.
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