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Goals

ÂUnderstand the meaning of the numerical

values found in the data tables of the Solar

Systemplanets

ÂUnderstand the main characteristics of

extra-solarplanetarysystems



Solar system

We look for models that 

provide information, 

not only arts and crafts.



According to the content

We want models with 

scientific content and 

those that display some 

concrete points



Activity 1: Distancesfrom the Sun

Mercury 57 900 000 km 6 cm 0.4 AU

Venus 108 300 000 km 11 cm 0.7 AU

Earth 149 700 000 km 15 cm 1.0 AU

Mars 228 100 000 km 23 cm 1.5 AU

Jupiter 778 700 000 km 78 cm 5.2 AU

Saturn 1 430 100 000 km 143 cm 9.6 AU

Uranus 2 876 500 000 km 288 cm 19.2 AU

Neptune 4 506 600 000 km 450 cm 30.1 AU



Activity 2: Model of Diameters

Sun 1 392 000 km 139.0 cm

Mercury 4 878 km 0.5 cm

Venus 12 180 km 1.2 cm

Earth 12 756 km 1.3 cm

Mars 6 760 km 0.7 cm

Jupiter 142 800 km 14.3 cm

Saturn 120 000 km 12.0 cm

Uranus 50 000 km 5.0 cm

Neptune 45 000 km 4.5 cm



Activity 2: Model of Diameters

T-shirt with the diameters 

of  the planets to scale



Activity 3: Diametersand 

distances from the Sun

Sun 1 392 000 km 25.0 cm

Mercury 4 878 km 57 900 000 km 0.1 cm 10 m

Venus 12 180 km 108 300 000 km 0.2 cm 19 m

Earth 12 756 km 149 700 000 km 0.2 cm 27 m

Mars 6 760 km 228 100 000 km 0.1 cm 41 m

Jupiter 142 800 km 778 700 000 km 2.5 cm 140 m

Saturn 120 000 km 1 430 100 000 km 2.0 cm 250 m

Uranus 50 000 km 2 876 500 000 km 1.0 cm 500 m

Neptune 45 000 km 4 506 600 000 km 1.0 cm 800 m

Usually a school yard only reaches out to Mars



Activity 3: Model of diametersand 

distancesin the playground...



Activity 4: Model in the city

(Barcelona) 

Sun Washing machine Puerta Instituto

Mercury Caviar egg Puerta Hotel Diplomatic

Venus Pea Pasaje Méndez Vigo

Earth Pea Entre Méndez Vigo y Bruc

Mars Pepper grain Paseo de Gracia

Jupiter Orange Calle Balmes

Saturn Tangerine Pasaje Valeri Serra

Uranus Chestnut Calle Entenza

Neptune Chestnut Estación de Sans



Model in the city of Metz (France)



Activity 5: Model of times

Â c = 300 000 km/s

The time it takes light to go from Earth to Moon is:

t = distance EM / c = 384 000 km / 300 000 = 1.3 s

How would a 

conversation 

between planets 

by òvideoó be?



Sunlight takesto get to ...

Mercury 57 900 000 km 3.3 minutes

Venus 108 300 000 km 6.0 minutes

Earth 149 700 000 km 8.3 minutes

Mars 228 100 000 km 12.7 minutes

Jupiter 778 700 000 km 43.2 minutes

Saturn 1 430 100 000 km 1.32 hours

Uranus 2 876 500 000 km 2.66 hours

Neptune 4 506 600 000 km 4.16 hours



Activity 6: The Sun as seen from the planets

Âa= tan a= radius Sun / distanceto Sun

= 700 000/150 000 000 = 0.0045 radian = 0.255°

ÂFrom the Earth, the Sun measures2 a= 0.51 °



Activity 6: The Sun as seen from planets



Activity 7: Model of densities

Sun 1.41 g/cm3 Sulfur (1.1-2.2)

Mercury 5.41 g/cm3 Pyrite (5.2)

Venus 5.25 g/cm3 Pyrite (5.2)

Earth 5.52 g/cm3 Pyrite (5.2)

Mars 3.90 g/cm3 Blende(4.0)

Jupiter 1.33 g/cm3 Sulfur (1.1-2.2)

Saturn 0.71 g/cm3 Pine wood (0.55)

Uranus 1.30 g/cm3 Sulfur (1.1-2.2)

Neptune 1.70 g/cm3 Clay (1.8-2.5)



Activity 8: Flattening Model

Â Cut cardboardstrips of 35 x 1 cm.

Â Attach them to a cylindrical stick 
50 cm long and 1 cm in diameter. 
Leavethe lower end looseso that
it can movealong the stick.

Â Rotatethe stick in betweenyour
handswith quick rotations in one 
direction and the other. The 
centrifugal forcedeformsthe 
cardboardbandsas planets are 
deformed.



Activity 8: Flattening

Planets (equatorial radius-polar radius)/ 

equatorial radius

Mercury 0.0

Venus 0.0

Earth 0.0034

Mars 0.005

Jupiter 0.064

Saturn 0.108

Uranus 0.03

Neptune 0.03



Activity 9: Orbital Periodsmodel

ÁAttach a nut to oneend of  a rope
and hold the ropeoppositeto it . 
Turn the ropeoveryour head.

ÁAs you releasemore rope, it takes
longer to complete an orbital period

ÁIf you removesomeof  the rope, it
takeslesstime



Activity 9: Earth orbital data

The average orbital velocity v = 2p R / T

  

For the Earth 

v = 2p x 150 x 106/365

v = 2 582 100 km/day = 107 590 km/h = 29.9 km/s

(The average orbital speed of  Sun around the galactic centre

is 220 km/s or 800 000 km/h.) 



Activity 9: Orbital data

Planet Orbital period 

(days)

Distance from 

the Sun (km)

Orbital 

average 

speed (km/s)

Orbital 

average 

speed (km/h)

Mercury 87.97 57.9 x 106 47.90 172 440 

Venus 224.70 108.3 x 106 35.02 126 072

Earth 365.26 149.7 x 106 29.78 107 208

Mars 686.97 228.1 x 106 24.08 86 688

Jupiter 4331.57 778.7 x 106 13.07 47 052

Saturn 10759.22 1 430.1 x 106 9.69 34 884

Uranus 30.799.10 2 876.5 x 106 6.81 24 876

Neptune 60190.00 4 506.6  x 106 5.43 19 558



Activity 10: Model of surface gravitational 

accelerations

ÂSurface gravity, F = G M m/d2, with m = 1, d = R. 

Thus g = G M / R2,  where M = 4/3 pR3r

ÂReplacing:  g = 4/3pG Rr


