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Nuclear transformations 

1.
Complete the following sentences, using the words or groups of words in the box below. You may use some words more than once.

	•
alpha

•
atomic number

•
beta

•
bombard

•
chain reaction

•
decay

•
DNA

•
efficient

•
electrical field

•
electricity

•
energy

•
exothermic

•
fission
	•
foil 

•
gamma

•
generate electricity

•
greater

•
half-life

•
harden

•
high-density

•
irradiation

•
isotopes

•
kill

•
less

•
less harmful

•
more
	•
natural 

•
negative

•
neutral

•
neutron(s)

•
new substances

•
nuclear explosions

•
nuclear force

•
nuclear stability

•
nucleus

•
positive

•
radiation

•
radioactive waste

•
repel
	•
sheet of paper

•
size

•
speed

•
split

•
spontaneous

•
spontaneously

•
stars

•
treatment

•
two small nuclei

•
unstable

•
very high


a)
Nuclear transformations occur in the ________________________ of the atom. They change the numbers of protons and ________________________, which alters the nature of the element. Some of these reactions are ________________________ since the nucleus contains an enormous amount of ________________________. Nuclear energy is used mostly to generate ________________________. It is a much more ________________________ source of energy than coal. 

b)
Protons and neutrons form the nuclei of atoms. Protons carry a ______________________ electrical charge and ______________________ one another. _______________________, which carry no electrical charge, counteract this force of repulsion. The particles in the nucleus are held together by the ________________________, which is ________________________ than the force of repulsion between protons. The atom thus achieves a state of ________________________. 

c)
Nuclear stability depends on two factors: the ______________________ of the nucleus and the number of neutrons it contains. The smaller the nucleus, the ______________________ the nuclear force. When the nucleus is larger, it is more difficult for the nuclear force to offset the force of repulsion between protons. Elements whose _______________________ is higher than 83 are ________________________. Even some elements with an atomic number below 83 have unstable ________________________.

d)
Radioactivity is a ________________________ process during which an unstable nucleus ____________________ transforms into a more stable atom or several more stable atoms. During this process, the atom releases energy in the form of ______________________.

e)
A radioactive substance can emit three types of radiation: ________________________ particles, ________________________ particles and ________________________ rays. 

f)
The ________________________ particles, whose symbol is (, are relatively large and heavy. They are ________________________ particles that are deflected toward the ________________________ pole of an electrical field. They can be stopped with a ________________________. 

g)
The ________________________ particles, whose symbol is (, are smaller than alpha particles and have ________________________ penetrating power. They are ________________________ particles that are deflected toward the ________________________ pole of an electrical field. It takes a sheet of ________________________ at least three millimetres thick to block them.  

h)
The ________________________ rays, whose symbol is (, have the greatest penetrating power. They are ________________________ rays that are not deflected by an ________________________. They consist solely of ________________________. A ________________________ material such as lead is needed to block them. 

i)
When atoms are exposed to radiation, it can tear electrons away from them. This can lead to the creation of ________________________. Exposure to radioactivity, which is called “________________________,” has some advantages. It can ________________________ some materials and increase the shelf life of fresh food. Irradiation also has certain disadvantages: radioactive waves can alter cell ________________________ and cause some kinds of cancer. Paradoxically, they are also used during radiotherapy as a 


________________________ to ________________________ cancer cells.
j)
Radioactivity is a ________________________ and random process. However, it is possible to predict the period called the “________________________” of isotopes, 
which is the time needed for half of the nuclei in a sample of radioactive material to ________________________. For example, it will take 5770 years for a two-gram sample of carbon-14 to decay by half, leaving one gram.

k)
Nuclear ________________________ and nuclear fusion are the two main types of nuclear reactions. Large amounts of energy are required to set these reactions in motion.  

l)
Nuclear fission occurs when the nucleus of a large atom is ________________________ by a ________________________ and forms smaller and lighter nuclei as well as more neutrons. The neutrons that are released can ________________________ other nuclei in turn, triggering a ________________________. If the reaction is not controlled, it could have disastrous consequences, such as ________________________ that destroy everything in their paths and leave behind an enormous amount of ________________________. It is possible to control the ________________________ of the released neutrons. The energy potential of nuclear fission can then be used to ________________________.  

m)
Nuclear fusion is the principal source of energy in ________________________. It occurs when ________________________ fuse and form one heavier nucleus. It is a difficult reaction to recreate because it occurs at ________________________ temperatures. Nuclear fusion is ________________________ energy-efficient than nuclear fission and produces ________________________ radioactive waste. It is therefore ________________________ to the environment.

2.
What type of reaction creates the sun’s energy? 
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