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10 (a) Fig. 10.1 represents different positions A-H of the Moon as it rotates around the Earth.
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Fig. 10.1

(i) State a position of the Moon where an observer on Earth sees:

1. there is a quarter Moon D ............................................
2. there is a full Moon O ............................................
[2]

(ii) State the approximate time taken for the Moon to orbit the Earth.

time = ...

A student draws a simplified diagram showing the Sun and the different movements of the Moon
and the Earth.

Which arrow represents a motion taking 365 days to complete?
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The Earth is a planet that orbits the Sun once in approximately 365 days.

What does this enable us to explain?

A the cycle of day and night

B the cycle of phases of the moon

C the periodic nature of the seasons
D

the apparent daily motion of the Sun

What is the cause of the phases of the Moon?

A the movement of the Earth around the Sun
B the movement of the Moon around the Sun
C the movement of the Moon around the Earth
D the movement of the Sun around the Moon

Which row explains the apparent daily motion of the Sun across the sky and the cycle of phases
of the Moon?

the daily motion of the cycle of
the Sun across the sky phases of the Moon
A the Earth rotates on its axis the Earth orbits the Sun once
once every 24 hours approximately every 365 days
B the Earth rotates on its axis the Moon orbits the Earth
once every 24 hours approximately once every month
Cc the Moon orbits the Earth the Earth orbits the Sun once
approximately once every month approximately every 365 days
D the Moon orbits the Earth the Earth rotates on its axis
approximately once every month once every 24 hours
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Data for the planets in the Solar System

Planet Mean Orbital Mean Density | Diameter | Mass | Surface | Number
distance | period surface (kg/m3) | (103km) | (relative | gravity of
fromSun | (Earth | temperature to (N/kg) | moons
(relative | years) (°C) Earth)
to Earth)

Mercury 0.39 0.24 350 5429 4.9 0.06 3.7 0
Venus 0.72 0.60 460 5243 12.1 0.82 8.9 0
Earth 1 1 20 5514 12.8 1 9.8 1
Mars 1.5 2 -23 3934 6.8 0 3.7 2
Jupiter 52 12 -120 1326 143 320 231 63
Saturn 9.6 30 -180 687 121 95 9.0 61
Uranus 19 84 -210 1270 51 15 8.7 27

Neptune 30 160 -220 1638 50 17 1.0 13
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11 Fig. 11.1 represents the four planets nearest to the Sun.

o © @ O

Sun Mu‘w[ Venus Earth Mare

Fig. 11.1 (not to scale)

(a) Two of the planets in Fig. 11.1 are not labelled. On each dotted line, write the name of the
planet.

[2]
(b) The distance of Venus from the Sun is 1.1 x 10" m. The speed of light is 3.0 x 108m/s.

Calculate the time it takes light to travel from the Sun to Venus.
V= d
b

g.ox-(oq ~ (-\k‘o\\

—E_ time taken = 3':,'9 ....... s 3]
k= 2671

38 The radius of the orbit of Venus around the Sun is 110 x 10°km.

The radius of the orbit of the Earth around the Sun is 150 x 10%km.

Earth

The speed of light is 0.30 x 10°km/s.

How long does light take to travel from Venus to the Earth when these planets are closest to each
other?

@ 130s B 370s C 500s D 870s
\| = o8
=,

t
0248 = koxigtkm
£



38 The diagram shows a star S and the initial arrangement of three planets, X, Y and Z.

4
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clockwise
T | 2T | (T
Each planet orbits clockwise in a circle about S. @

The time for one orbit of Y is three times the time taken for one orbit of X.

The time for one orbit of Z is twice the time taken for one orbit of Y.

Starting from the initial arrangement, which diagram shows the positions of the planets after X
has made one complete orbit?
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Table 8.1 shows data about three planets, Mercury, Venus and Earth.

Table 8.1
ol g asamce rom | emge | aravtatonafels
Sun/days kg/m3 N/kg
Mercury 88 5.8 x 107 5400 37
Venus 220 1.1 x 108 5200 89
Earth 365 1.5 x 108 5500 9.8

(a) Fig. 8.1 shows these planets in alignment with the Sun. They rotate around the Sun in the
direction shown.

Mark and label on Fig. 8.1 the positions of the three planets 110 days after the position shown
in Fig. 8.1.

Sun Mercury Venus Earth
Sl
= Nt



(b) (i) Each of the three planets has a similar average density.

Suggest why the gravitational field strength at the surface of Mercury is much smaller
than at the surface of Venus.

(ii) An object has a weight of 37N on the surface of Mercury.

Calculate its weight on the surface of the Earth. Show your working.

W =My W = e = \o=?

= 3—]—-':\0 Q3
27

9 The planet Venus orbits the Sun at a constant speed of 3.5 x 104m/s and takes a time T, to
complete one orbit.

(a) Venus is always 1.1 x 10" m from the Sun.
Calculate T,
T= 28R = 2R x\\x\o" _L.Q%xlah
V 2.Cx\oY

(d) One planet in the Solar System is closer to the Sun than Venus.

(i) State the name of this planet.

(i) Compare the time that this planet takes to complete one orbit of the Sun with T, and
explain the difference.

i bahun iy Eime bicauns Y fvo of-
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