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Getting to grips with Radioactivity: 1
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In 1896, in his Paris laboratory, Henri Becquerel was studying the behaviour of fluorescent uranium compounds exposed to sunlight.

Becquerel stored some film wrapped in black paper in a dark drawer, with some of the fluorescent uranium compound on top. He was surprised to find that, even through the black paper, an image was formed on the photographic paper - the paper had darkened in places. He had discovered a new type of penetrating radiation, coming from the uranium compound.

The new radiation, called “Becquerel Rays”, could penetrate some materials, were emitted spontaneously and were unaffected by other factors. The emission of Becquerel Rays is now called “Radioactivity”.
1. What is the effect of both X-rays and Becquerel rays on photographic paper?

2. What element was contained in all the fluorescent compounds used by Becquerel?

3. What surprised Becquerel when he inspected the paper?

4. How did he know that the paper had not darkened because of sunlight?

There are three types of nuclear radiation: 

“alpha particles”((), “beta particles”(() and “gamma rays”(()
	Element
	Atomic mass
	Symbol
	Type of radiation
	Notes

	Carbon
	14
	14C
	(
	Used in carbon dating.

	Phosphorus
	32
	32P
	(
	Useful as biological tracer

	Potassium
	40
	40K
	(, (
	Naturally occurring in our bodies

	Cobalt
	60
	60Co
	(, (
	Used in cancer treatment

	Strontium
	90
	90Sr
	(
	Produced by nuclear explosions

	Iodine
	131
	131I
	(, (
	Used as a medical tracer

	Radon
	220
	220Rn
	(, (
	A radioactive gas, produced by the decay of Radium

	Radium
	224
	224Ra
	(, (
	Used in medical treatment, and in old luminous watch dials

	Uranium
	238
	238U
	(, (
	Natural radioactive substance

	Uranium
	235
	235U
	(
	Fuel for nuclear power stations

	Plutonium
	239
	239Pu
	(, (
	Man-made. Used in nuclear weapons


5. Name the three types of radiation.

6. Which sources could be used in radiation treatment machines to produce gamma rays?

7. What kind of radiation would you expect to be emitted from milk made radioactive from 90Sr fallout from nuclear weapons testing?

8. Plants absorb Phosphorus from the soil. If a plant were fed 32P, what kind of radiation would it emit?

9. If a leaf from a plant fed with 32P were placed on a covered photographic plate, what would happen to the plate?

10. Some rocks give off radon gas, which can build up in houses. If you lived in such a house, what kind of radiation would you be exposed to?
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Getting to grips with Radioactivity: 2


Becquerel found that he could detect radiation using a Gold Leaf Electroscope.

The gold leaf sticks out when the electroscope is charged. It stays charged because the charge cannot escape through the air. 

Radiation ionises the air, allowing the air to conduct electricity. Then the charge can escape and the gold leaf will fall.

When a charged particle, such as an ( or a (, comes near another atom, it can pull electrons off the atom. This slows the particle down. The atom is then called an ion. If it has lost electrons, it is a positive ion.
	Type of radiation
	mass
	charge
	Penetrating power
	Ionising ability

	(
	Biggest
	+2
	Low
	Greatest

	(
	Smallest
	-1
	Medium
	Least

	(
	Zero
	Zero
	High
	Approx zero


An alpha particle is the same as a Helium nucleus - it’s made of 2 protons + 2 neutrons.

A beta particle is the same as an electron

A gamma ray travels at the speed of light, and is not a particle - it’s a burst of energy.
1. Explain how an atom can become ionised.

2. List the 3 types of radiation, and say how strongly they ionise other atoms.

3. What happens to the energy of an ( particle when it ionises another atom?

4. Which would you expect to have the greatest range in air, ( or ( radiation, and why?

5. List the 3 types of radiation in order of increasing penetrating power.

6. What do you notice about your answers to q2 and q5?

Identify the types of radiation described here:


7. has no charge

8. has the most mass

9. positively charged

10. most similar to X-rays

11. travels at the speed of light

12. the same as a helium nucleus

13. negatively charged
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