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Summer tasks



TASK 1
Tracking an Active Sunspot Region

Sunspots are regions on the sun’s surface that are cooler than their surroundings. Their number and movement allow
scientists to take measurements and make predictions about the sun’s activity.
Use the table below to plot the location of the active region of the sunspot group AR7220 on a solar graph as it moves
across the face of the Sun. Ensure you place the date next to each plot.

Date Location

7/5/92 S11E73

7/6/92 S12E63

7/7/92 S11E50

7/8/92 S12E38

7/9/92 S11E25

7/10/92 S12E11

7/11/92 S12W01

7/12/92 S12W14

7/13/92 S11W28

7/14/92 S12W41

7/15/92 S13W55

7/16/92 S12W69

1. What pattern
do you notice in
the movement
of AR7220?

2. The first day that AR7216 was seen, its location was N13E75. After 12 days where would you expect AR7216 to
be?

TASK 2
Sunspot Cycles

1. Draw a graph of the data below with Year on the x-axis and Number of sunspots on the y-axis. Make your graph
as big as possible on the paper.

Year Number of
Sunspots Year Number of

Sunspots Year Number of
Sunspots Year Number of

Sunspots
1958 185 1971 67 1984 46 1997 22
1959 159 1972 69 1985 18 1998 64



1960 112 1973 38 1986 13 1999 93
1961 54 1974 35 1987 29 2000 119
1962 38 1975 16 1988 100 2001 111
1963 28 1976 13 1989 158 2002 104
1964 10 1977 28 1990 142 2003 64
1965 15 1978 93 1991 146 2004 40
1966 47 1979 155 1992 95 2005 30
1967 94 1980 155 1993 55 2006 15
1968 106 1981 140 1994 30 2007 8
1969 106 1982 116 1995 18 2008 3
1970 105 1983 67 1996 9 2009 3

2. Connect the points you've plotted with a smooth curve. You'll notice that there are very clear peaks (maximums) and
valleys (minimums). Which years are the maximums and which years are minimums? Label these years on your
graph with a capital M and lower case m, respectively.

3. Is there is a regular pattern? To answer this question, take note of what scientists call the solar cycle, i.e., how many
years are there between a solar maximum, a solar minimum and the next solar maximum?

a) If you had to estimate at the average solar cycle length, what would it be?

b) Now find the average solar cycle length with a calculator. Show your work:

4. If you had to make a prediction for the years 2011 and 2017, would the years be maximums or minimums?

5. How many sunspots were there during the year you were born? Predict whether it will be closer to a maximum or a
minimum when you leave school and for when you turn 21 years old.

TASK 3
Ionic and covalent bonding

After completing this worksheet you should be able to:
● describe the bonding in ionic and covalent compounds and the properties resulting from these

● compare the bonding  in ionic compounds and simple molecular substances.

Questions

1. Ionic bonding involves the transfer of electrons. The electrons are transferred from metal atoms to non-metal atoms. The
metal atoms become positively charged ions and the non-metal atoms become negatively charged ions. Upon transfer,
both sets of ions have a full outer shell of electrons. Ionic bonding is therefore the electrostatic attraction between the
oppositely charged ions.



a Sodium reacts with chlorine to form the ionic compound sodium chloride. Construct a balanced symbol equation for this
reaction. (1 mark)

b Copy and complete the dot-and-cross diagram in Figure 1 to show the sodium ions and chloride ions in this compound.
(4 marks)

Figure 1 Incomplete dot-and-cross diagram for sodium chloride

c Explain why sodium chloride has a high melting point. (3 marks)
d Explain why solid sodium chloride does not conduct electricity. (1 mark)
e Explain why molten sodium chloride does conduct electricity. (1 mark)

1 Covalent bonding occurs between non-metal atoms. The atoms share pairs of electrons so that all the atoms have a full
outer shell of electrons. Carbon, for example, reacts with hydrogen to form methane, CH4. Methane is a simple molecule
formed when a small number of non-metal atoms are joined together by covalent bonds.

a Construct a balanced symbol equation for the formation of methane from carbon and hydrogen. (1 mark)

b Copy and complete the dot-and-cross diagram in Figure 2 to show the bonding in a molecule of methane, CH4. (2
marks)

Figure 2 Incomplete dot-and-cross diagram for methane



c Explain why methane does not conduct electricity. (1 mark)
d Compare the bonding in ionic compounds and in simple molecular   substances.

(4 marks)

TASK 4

The alkene family



Learning outcomes
After completing this activity, you should be able to:
● recall the names and formulae of alkene molecules
● draw the displayed formulae of alkene molecules.

Task
Answer the questions below.

Figure 1

1 Alkanes are hydrocarbons. Are alkenes hydrocarbons as well? Justify your answer.

(2 marks)

2 Write down the formula of hexene.

(1 mark)

3 Look at the displayed formula of hexene in Figure 1.

Explain why the second carbon atom only has one hydrogen atom attached.

(2 marks)

4 Complete the table below.
The displayed formulae of some of these alkenes have been provided. You will have to work the rest out
for yourself.
When drawing the displayed formulae, draw the carbon atoms first and then add the hydrogen atoms. In
these simple alkenes, there is only one double bond and it always goes between the first and second
carbon atoms.
Looking back at your work on alkanes will help you to name the alkenes.

Number of
carbon atoms

Name of
alkene Displayed formula Molecula

r formula



2 ethene

3 propene

4

5

6 hexene

7

8

(7 marks)

5 The general formula for an alkene is CnH2n. Explain what this means.

(1 mark)

Task 5

Research and produce a poster on Eukaryotic and Prokaryotic cells include:
a) labels of the organelles
b) functions of each organelle
c) other examples
d) references



Task 6

In a scrapbook collect and cut out any science you see in the news. E.g. in newspapers and
magazines. Try and fill the scrapbook over the holidays.

Write a short note below each item to say what you think about the science that is reported.

Aim to have a minimum of 10 different science reports in the scrapbook (more if you can find them).

Task 7

You are to prepare a presentation about atoms, elements, compounds and mixtures.  Your
presentation might cover some or all of the following:

▪ The history of the discovery of the atom and the sub atomic particles inside the atom.

▪ Details of the structure of the atom, including a brief explanation of electron
configuration and how this affects reactivity.

▪ Information about how atoms join together to form ionic and covalent bonds.

Task 8
▪ Develop a timeline of the periodic table and explain how it came to be in its current form

and how elements are still being added to it.


