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PhaSeS of the Moon

The Moon takes 29.5 days to orbit Earth. This is a lunar month. The gravity of the Earth keeps the Moon in 
orbit. The Moon does not produce light. We see the Moon because it reflects light from the Sun.

As the Moon orbits, we see it lit from different angles and it appears to be different shapes. These are called the 
phases of the Moon.

What we are seeing is the part of the Moon that reflects the Sun’s light. Half the Moon is always in shadow, just 
as our bodies create a shadow on a sunny day. If we were looking from the Sun, the Moon would always appear 
to be full, with its shadow behind it. But because we are on Earth, sometimes we see all the reflected light of the 
Moon and sometimes we see very little.

When the Moon looks like a full circle, it is a ‘full Moon’. Sometimes the Moon appears to be a thin ‘C’ or crescent 
shape. This is seen the day after a ‘new Moon’ when the Moon cannot be seen at all. Sometimes exactly half the 
Moon can be seen. This is commonly called a ‘half Moon’. When the moon is getting bigger each night it is called 
a ‘waxing Moon’. When it is getting smaller it is called a ‘waning Moon’.

Sometimes the reflected light of the Earth shines on the 
Moon, so the shadow part is dimly lit up. This is called 
Earthshine and it allows us to see the shadow part 
of the Moon. The photo shows a crescent Moon, with 
Earthshine.

Crescent Moon with Earthshine just after a new moon
We always see only one side of the Moon. This is because, as the Moon is orbiting, it is also turning. It has a very 
slow turn and turns only once each lunar month. Therefore, the far side of the Moon is turned permanently away 
from Earth.

New Moon

Half Moon

parts of the Moon 
reflecting sunlight

parts of the Moon 
in shadow

Full Moon

Half Moon

Waning Moon Waxing Moon

Phases of the Moon
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Modelling the Moon phases
Imagine that you are standing in front of a bright light holding a tennis ball. When you hold the ball with an 
outstretched arm, the ball covers the light. The light is shining on the other side of the ball and you can see only 
the shadow side of the ball. You are seeing the same as the ‘new Moon’.

Slowly turn around clockwise and watch the ball. You will see more and more of the ball lit up as you turn, until you 
are facing away from the light. Then you will see all the ball lit up. You are seeing the same as the ‘full Moon’.

Keep on turning in the same direction. Now less and less of the ball becomes lit up, until all you can see is the 
dark side again. You have now completed one orbit with the tennis-ball ‘moon’. This is a model of a lunar month.

If the crescent Moon looks like a ‘C’, the lit side is growing larger; the Moon is waxing.

If the half Moon looks like an upper-case ‘D’, the lit side of the Moon is growing smaller; the Moon is waning.

This is opposite to what you would see in the northern hemisphere. That is because the people there are ‘upside-
down’ compared with us. When you visit the northern hemisphere, the ‘face’ on the Moon also looks upside-
down.

How the Earth, Moon and Sun line up
Full Moon
When the Moon is full, the Moon, Earth and Sun are lined up, in that order. From Earth we see the lit side of the 
Moon only, as the full Moon. A full Moon rises at sunset in the east, and can be seen for most of the night.

 Moon Earth Sun

New Moon
When the Moon is new, the Earth, Moon and Sun are lined up, in that order. From Earth we cannot see the unlit 
side. The next day we will see a thin crescent, just after sunset, for a short time in the west.
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 Earth Moon Sun

Half Moon
A half Moon occurs when the Moon, Earth and Sun form a right angle. A half Moon that is waxing can be seen in 
the sky for much of an evening, but a half Moon that is waning can be seen only after midnight, and sometimes 
during the day.

 Earth  Sun
 Moon

Usually we see only one full Moon in a month, but occasionally we see two. The second full Moon is called a ‘blue 
Moon’. We use the expression ‘once in a blue Moon’ to describe something that does not happen very often.

Phases of the Moon
1. Does the Moon produce its own light?

2. What causes ‘Earthshine’ on the Moon?

3. a. How long does the Moon take to make one orbit of Earth? 
b. What keeps the Moon in orbit?

4. Write the correct letter to describe each phase of the Moon in the box beside each phase.

Phase Description

Full Moon a. Appears just after a new Moon

New Moon b. Can be seen during the day

Waxing half Moon c. Can be seen for the whole evening

Waning half Moon d. The second full Moon in a month

Waxing crescent Moon e. Looks like a back-to-front ‘D’

Blue Moon f. None of the Moon can be seen

Answers
p.  60
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5. a.  If the Sun, Earth and Moon are lined up in that order, will there be a full Moon or will there be a new

  Moon? 

b. If the Moon, Earth and Sun form a right angle, what phase is the Moon in? 
c.  Explain why we see a ‘new Moon’ when the Moon is between the Sun and the Earth. Draw a diagram to 

help your answer.

 

6. Explain why we see the Moon in phases.

7. Read the following article about the far side of the moon and answer the questions that follow.

From Earth, we glimpse only small portions of the far side of the Moon – the side that is turned 
permanently away from Earth. People knew little about that part of the Moon until, in 1959, the 
Russian space probe, Luna 3, orbited the Moon taking photographs. From the photos, scientists 
made maps of the Moon’s far side.

The far side has many craters and few flat plains, while the near side is covered in flat plains. This 
might be because Earth has protected the near side from the impacts that form craters. In addition, 
there have been more volcanoes on the near side, erupting to form areas of flat crust.

a. Why do we not see much of the far side of the Moon?

 b. Which spacecraft first took photos of the far side of the Moon?
c. State one way the far side of the Moon is different from the near side.

d. Give one possible reason for the difference you stated in c.
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8. Observe the phases of the Moon over a period of two weeks, from the new Moon to the full Moon.
 Make one copy of the following grid for each member of your group. Write dates for the days of the two weeks, 

starting with the date of the new Moon, in the top of each space. Make an observation of the Moon for each 
day of the two weeks, weather permitting. Draw the shape of the Moon in the correct space on the grid.

 If you cannot make an observation on one evening, or if the weather is bad, leave a gap or find out from the 
newspaper or from the internet what the phase of the Moon was for that day.

 At the end of the two weeks, compare all the grids for your group. Share your results so that as many gaps 
are filled in as possible.
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ecliPSeS anD tiDeS

The Moon’s orbits of Earth give us not only phases of the Moon, but also solar eclipses and lunar eclipses, 
and the tides in the oceans.

Eclipses
Solar eclipse
A solar eclipse occurs at the time of a new Moon. The Moon comes between the Sun and the Earth, blocks 
the Sun’s light, and casts a shadow on the Earth as it covers the Sun. The eclipse happens because the Moon is 
roughly the same size as the Sun when seen from the Earth.

umbra

Sun

Moon

Earth

penumbra

The Moon’s orbit around Earth is not completely round. The orbit is slightly oval, or elliptical. Sometimes, 
therefore, the Moon is closer to Earth and looks bigger. When this happens, the Moon completely covers the Sun 
as seen from Earth and a total eclipse occurs in a particular part of the world.

A total eclipse is a very beautiful sight. 
People travel from all over the world to 
see one. A sunny day suddenly becomes 
dark and parts of the Sun that cannot 
usually be seen, such as the Sun’s 
corona, become visible. The total eclipse 
lasts only one to two minutes, because the 
Moon covers the Sun for only a short time.

Each total solar eclipse can only ever be 
seen from a narrow strip of the Earth’s 
surface.

Sun’s corona

Moon

A total solar eclipse
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Annular eclipse
If the Moon is further away from the 
Earth, the Moon looks smaller and does 
not completely cover the Sun. Then an 
annular eclipse occurs. It is still a rare 
event, but the day only becomes dim and 
the Sun’s corona is not visible.

An annular eclipse

Partial eclipse
A partial eclipse is visible from a much larger part of the Earth. The Sun looks as if a bite has been taken out of 
it, as in the photo.

The Moon casts two types of shadow. The darker one is called the umbra. If this shadow passes over you during 
an eclipse, you see a total solar eclipse.

The lighter shadow is the penumbra. If this shadow is passing over, you see a partial eclipse.

umbra

Earth’s surface

penumbra Moon
Sun

This image shows two different 
sizes of the Moon, as seen from 
Earth – one when the Moon 
is furthest from Earth and one 
when it is closest to Earth.
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Lunar eclipse
A lunar eclipse occurs at the time of a full Moon. The Earth comes between the Sun and Moon, blocking the 
Sun’s light and casting a shadow on the Moon. The Earth blocks the sunlight that is normally reflected off the 
Moon, forming the full Moon. Because the Earth is much larger than the Moon, Earth blocks the sunlight for a 
long time, so a lunar eclipse can last for two hours.

penumbra

Sun Earth Moon

umbra

The Moon appears to change colour as it passes through the Earth’s shadow, because it is not reflecting as much 
of the Sun’s light when it is in shadow. When it is completely in the Earth’s shadow, the Moon appears an orange 
or deep-red colour, because some sunlight is bent by the atmosphere onto the Moon.

Eclipses
1. a. Put the correct word in each of the following spaces:

   A solar eclipse occurs at the time of a  Moon. The 

  comes between the Sun and  and blocks the Sun’s 
b. What part of the Sun can be seen only during a total eclipse?

2. Next to the following statements about solar eclipses write ‘total’, ‘annular’ or ‘partial’.

Statement Total, annular, partial?

The moon is closest to Earth and completely covers the Sun

The Moon is furthest away from Earth and covers the Sun

The Sun looks like a bite has been taken out of it

The Sun is covered but a ring of light can be seen

The Sun’s corona can be seen

The day becomes completely dark

The day becomes dim only

Daylight may not dim at all

Answers
p.  60
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3. In the following box, draw a diagram of a lunar eclipse, showing the position of the Sun, Earth and Moon. 
Draw the Earth’s shadow.

4. Explain why a total solar eclipse lasts for only one to two minutes whereas a lunar eclipse lasts for one to 
two hours.

Tides
‘Tides’ are the regular rise and fall of sea levels, caused by the gravitational pull of the Moon and the Sun, and 
the rotation of the Earth.

Most places around New Zealand have two high tides and two low tides each day.

The Moon strongly attracts water on the side of the Earth nearer to the Moon. The bulge of water (high tide) 
moves around the planet as the Earth rotates. Another bulge occurs on the opposite side, since the Earth is also 
being pulled towards the Moon (and away from the water) on the far side. Since the Earth is rotating while this is 
happening, two tides occur each day, as shown in the diagram following.

Mean 
sea level

Water bulges
towards Moon

Water bulges
away from
Moon

To Moon
Equator

Earth’s rotation

The Sun also attracts water on Earth.

The difference in height between the high and low tides for an area is called the tidal range (or the ‘tidal 
rise and fall’). We see this as how much of a beach is exposed or covered by water. Tidal range varies greatly, 
depending on the shape of the land.
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Spring tides
When the Moon is new or full, the Moon and Sun line up with the Earth. The gravitational forces of Moon and 
Sun combine to produce high tides that are the highest in the month, and low tides that are the lowest in the 
month. When this big tidal range occurs, the tides are called spring tides. When it is a spring high tide, much of 
a beach is covered in water. When it is a spring low tide, much of the same beach is exposed.

The Sun

New Moon

Moon and Sun line up and 
gravitational forces combine

The Earth Full Moon

High tideLow tide

Neap tides
When the Moon is a half Moon, the Moon and Sun’s gravitational forces oppose each other. This results in tides 
that have a small tidal range, called neap tides. When there is a neap high tide, less of a beach is covered in 
water than is covered during a spring high tide. When there is a neap low tide, less of the same beach is exposed 
than is exposed during a spring low tide.

The Sun

Gravitational forces 
in opposition

Half Moon

The Earth

Half Moon

High tide

Low tide

Practical activity: What causes tides?
This activity is best done in pairs or in small groups.

Tides occur in coastal areas all around the world. They happen every month, but not exactly every month. In 
this exercise you will find out how often tides occur.

Equipment
• A map of your area, paper, thin cardboard, clear plastic, scissors and paper clips.
• Tide tables for your chosen area (can be your local area or somewhere else around New Zealand). Tide tables 

can be easily found on the internet – a good site is http://www.metservice.com/marine-surf/tides/index. Just 
select the area you want from the home page.

Answers
p.  61
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anSWerS

Achievement Standard 90954 (Science 1.15)
Practical activity: Changes in the length and direction 
of a shadow during the day (page 4)
Results
1. Student’s own data table.

2. Graph should look similar to the following:

Title

Time of day

Length of
shadow
(cm)

140

120

100

80

60

40

20

0

8.
00

9.
00

10
.0

0

11
.0

0

12
.0

0

13
.0

0

14
.0

0

15
.0

0

16
.0

0

17
.0

0

18
.0

0

3. a.  For example: My graph shows that the shadows are very long 
early and late in the day and that they get shorter the closer it is 
to midday (or 1 p.m. during Daylight Saving).

b. When New Zealand turns into sunlight after night the Sun is 
low in the sky and shadows are very long. As the Sun rises the 
Sun shines at a higher and higher angle causing shorter and 
shorter shadows until the Sun is at its highest point at midday 
(or 1 p.m. during Daylight Saving). Then the Sun shines at a 
lower and lower angle causing longer and longer shadows until 
New Zealand turns into the Sun’s shadow and the Sun sets.

Questions
1. The shadow is measured with the pole at exactly 90° so that at 

whatever direction the shadow is measured from, the top of the pole 
is sticking straight up. If the pole were leaning over at all, the shadow 
would not be measured correctly, causing an error.

2. For example: We would have to take a measurement exactly at noon 
to obtain the shortest shadow. But we were measuring shadows every 
hour – and that did not include noon.

3. If it is during Daylight Saving the shortest shadow will be at 1 p.m. – 
an hour later.

4. No they will not be the same length because the Earth carries on 
orbiting the Sun. If it is after mid-summer but before mid-winter, 
shadows are getting shorter because the Sun is lower in the sky. If it is 
after mid-winter but before mid-summer, shadows are getting longer 
because the Sun is higher in the sky.

Day and night (page 7)
1. a. 24 hours.   b. 24 hours.

2. New Zealand rotates into the shadow of the Sun (night) and then out of 
it again (day) as the Earth turns.

3. From east to west across the sky.

4. a.  Half of the Earth is always facing the Sun as the Earth rotates/spins.

b. See diagram page 1.

5. Because the Earth is rotating towards the east.

6. At the end of the night the part of the Earth containing New Zealand 
is about to turn into sunlight. It stops being very dark and the light 
becomes dim, just before the Sun ‘rises’. This is dawn. When the Sun 
rises above the horizon it is sunrise. The day ends when New Zealand 
turns away from the Sun. The Sun now shines onto the Earth at a lower 
and lower angle until the Sun ‘sets’ below the horizon in the evening. 
For a short time after sunset some dim daylight can be seen – this is 
dusk. The dim light at dawn and dusk is caused by the Sun lighting up 
the atmosphere even though we cannot see the Sun.

7. a. and b. Until 21 June, the Sun is ‘rising’ nearer to the north each 
day. After 21 June, the Sun ‘rises’ nearer to the east each day. If the 
observations are made around the shortest day, the Sun appears to 
‘rise’ in the same place each day.

c. I observed that the Sun rose a little bit more towards the north/south 
(depending on when the observations were taken) each day. The Sun 
rises and sets according to the day and night cycle but this doesn’t 
explain why the Sun rises in a slightly different place each day.

 Each day the length of the day is getting shorter/longer at this 
time of the year. Also, the Sun is getting lower/higher in the sky 
and the days are getting shorter/longer. This is because of the tilt 
of the Earth and what the tilt is relative to the Sun as the Earth 
orbits the Sun. This means that the Sun rises in a slightly different 
part of the horizon each day.

Seasons (page 14)
1. a. 365.25 days.  b. 23.5 degrees.

2.  

equator

northern 
hemisphere

southern 
hemisphere

3. 

Spring

(Spring)

Autumn

(Autumn)(Northern hemisphere seasons
are in brackets)

Summer

(Summer)

Winter

(Winter)

Sun
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4. When the Sun is shining high in the sky, the heat and light from 
sunlight are concentrated into a small area, making the temperature 
higher and conditions hotter.

 In winter, the Sun is low in the sky and the sunlight comes in at a low 
angle. The heat and light are spread over a larger area, making the 
temperature lower and conditions cooler.

5.

SunriseSunset

West East

Summer

Winter

Seasonal changes (page 20)
1.

Arctic circle

Antarctic circle

Tropic of Cancer

Equator

Tropic of Capricorn

Tropics

North polar region

South polar region

Temperate zone

Temperate zone

2. a. Long days, short nights.

b. Short days, long nights.

c. Days and nights of equal length.

d. Days and nights of equal length.

3. a. darkness; b. sunlight; c. sets; d. Antarctic; e. 24; f. rises; g. day; 
h. night

4. The tropics receive direct rays from the Sun all year, and the heat and 
light of the Sun are concentrated in a small area, making temperatures 
high.

5. In the tropics, especially at the equator, the Sun shines directly down 
at noon. The energy from the Sun hits the Earth over a small area and 
is therefore concentrated, making the average temperature high. The 
further away from the tropics you go, the lower the Sun is in the sky 
at noon. The light rays from the Sun hit the Earth’s surface at a smaller 
and smaller angle and the energy from the Sun is more spread out. 
Temperatures are lower.

6. and 7.  Student’s own answers.

Phases of the Moon (page 25)
1. No. Moonlight is reflected sunlight.

2. Earthshine is reflected light from the Earth, shining on the Moon.

3. a. 29.5 days.

 b. Earth’s gravity.

4. Full Moon c

New Moon f

Waxing half Moon e

Waning half Moon b

Waxing crescent Moon a

Blue Moon d

5. a. Full Moon.

b. Half Moon.

c. The Sun is shining on the Moon, but we see only the shadow 
side of the Moon from Earth. This is a new Moon. See diagram 
on page 25.

6. What we are seeing is the part of the Moon that reflects the Sun’s light. 
Half the Moon is always in shadow. As the Moon orbits, we see the 
Moon lit by the Sun from different angles, and it appears to be different 
shapes. These are called the phases of the Moon.

7. a. The far side of the Moon is turned permanently away from Earth.

b. Luna 3.

c. The far side has more craters / fewer plains.

d. Earth has protected the near side from impacts and volcanic 
eruptions on the near side have formed plains.

8. Student’s own answer.

Eclipses (page 30)
1. a.  A solar eclipse occurs at the time of a new Moon. The Moon 

comes between the Sun and Earth and blocks the Sun’s light.
b. The corona.

2.

Statement
Total, annular, 
partial?

The moon is closest to Earth and completely 
covers the Sun

total

The Moon is furthest away from Earth and covers 
the Sun

annular

The Sun looks like a bite has been taken out of it partial

The Sun is covered but a ring of light can be seen annular

The Sun’s corona can be seen total

The day becomes completely dark total

The day becomes dim only annular

Daylight may not dim at all partial

3. 

Sun

EarthMoon

shadow

4. A total solar eclipse lasts only one to two minutes because the Moon 
covers the Sun for only a short time and then quickly travels away from 
the Sun. A lunar eclipse lasts for one to two hours because Earth is 
much larger than the Moon, so Earth casts a big shadow and blocks 
the sunlight from the Moon for a long time.
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