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Answer of Writing skill assignment for The Rutherford Atom
I. Rearrange the 
sentences into a logical order.
II. Write out the paragraph obtained 
9.  In Newton’s time, the atom was believed be a hard sphere without internal structure.

2.  New models were proposed when experiments revealed the electrical nature of atoms.

7.  One such model was the plum-pudding model suggested by Thompson (1856 – 1940).

10.  In his model, the atom was a sphere of positive charge with electrons embedded inside.

4.  In early 20th century, Geiger and Marsden performed an experiment to show that Thompson’s model was incorrect.

1.  In their experiment, a beam of alpha particles was projected into a thin gold foil.

8.  They found that most alpha particles passed through the foil almost undeflected.

5.  However, a few were deflected through very large angles.

6.  Rutherford explained this result by assuming that the atom has a massive and positively charged nucleus.

3.  The electrons orbit around the nucleus in a relatively large volume outside the nucleus. 

Answer of Writing skill assignment for _________________
I. Rearrange the order of the following paragraphs to produce a meaningful passage.
II. Give a title to the passage obtained. 
Possible Title: Nuclear Accidents

· 3. Nuclear energy is cheap and clean. Nevertheless, some conservationists think that it is dangerous. Their main concerns are the leakage of radiation from nuclear wastes and power plants.

· 1. In normal working conditions, the radiation that escapes from a nuclear power plant is less than 0.1% of the background radiation. Also, the fallout from nuclear waste is very small.

· 5. However, an accident in a nuclear power plant can be disastrous. The most serious accident that may occur is the explosion of the core due to overheating, known as meltdown.

· 4. Two such accidents did occur in history. One happened in Three Mile Island in USA in 1979. The damage of that accident was small because the reactor was encased in a steel reinforced concrete castle. Only a small amount of radioactive gas escaped to the air.

· 2. The Chernobyl accident took place in the former USSR in 1986. Many people were killed due to massive irradiation. Radioactive products were spread by wind and rain over most of Europe.  They contaminate food and water for many years.
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Across

A1 (2 words)
A Geiger counter is a tube of low-pressure gas with a mica window, connected to a counter, used to measure the activity of a radioactive sample. 

C2 &

Q1
If a meltdown happens in a nuclear power plant, the soil and water nearby may be contaminated by radioactive fallout for years. 

E3
Results of the (-particle scattering experiment confirmed the nuclear atomic model proposed by Rutherford.

F7
Am is the chemical symbol of Americium, element with atomic number 95.

G1
A spark counter is made up of closely spaced conductors maintained at a high potential difference. A spark is observed when an ionizing particle traverses across it.

G9
In nuclear fission, a massive nucleus splits into two fragments of comparable mass plus a few neutrons.

I1
A scintillation counter consists of a layer of scintillating material, such as cesium iodide, mounted on a photomultiplier tube.

K1
A radioactive substance may emit alpha, beta or gamma radiation.

L8
Cs is the chemical symbol of Cesium, the element used to define the atomic second.

M1
A nuclide is a nucleus with a given atomic number (Z) and mass number (A).

M9
The SI unit of magnetic field is Tesla.

O5
Some gamma sources are used as medical tracers in the human body.

P8
Os is the chemical symbol of Osmium, element of the highest density.

Q1
If a meltdown happens in a nuclear power plant, radioactive fallout may contaminate food and water for years.

Q10
Beta particles are fast moving electrons emitted from the nucleus.

Down

1A
Ge is the chemical symbol of a semi-conducting element, an ingredient for making solid state detectors.

1D
Isotopes are nuclides with the same atomic number (Z) but different mass numbers (A).

1I
Strontium-90 is a common laboratory (-source.

3E
Some low-level radioactive wastes from reactors are dumped into the sea.

3K
The half-life of a radioactive element is the time taken for half the atoms to decay.

4A
An electron gun is a device with a thermionic cathode and several focussing anodes, used to generate and focus a beam of fast moving electrons. 

4G
A nuclear power plant is expensive to build but cheap to run.

5C
Alpha particles produce straight short tracks in a cloud chamber.

5I
All daughters in the thorium radioactive decay series have mass number A = 4n.

6A
Nuclear radiation can break up molecules in RNA and DNA inside living cells.

7C
Some radioactive plant nutrient can be used to study the metabolic process in plants.

8E
Gamma ray is a form of EM radiation.

8K
Tc is the chemical symbol of Technetium, an artificial element with Z = 43.

8O
Alpha radiation increases the ion concentration of air inside a smoke detector.

9C
NMR is the abbreviation of nuclear magnetic resonance.

9G
Radioactive decays obey the laws of statistics.

11A
Thermonuclear weapons are in the megaton level, i.e. the energy generated is of the same order as millions of tons of TNT.

11E
Nuclear fusion happens when two nuclei, like H-1 and a D-2, are given enough energy to collide and fuse together.

11O
The Three Mile Island nuclear power plant lies in the northern part of Pennsylvania.

12C
Es is the symbol of Einsteinium, an unstable element named after Einstein with Z = 99.

13A
The core of a nuclear reactor is filled with fuel rods containing 3% U-235 and 97% U-238.

13E
Radioactive dating makes use of the decay half-life of radioactive substances to determine the age of artifacts or events happened in the past.

13M
An alpha particle is essentially a He-4 nucleus.

Solution to wordsearch puzzle on atomic physics and radioactivity:

Across
Vertical
Slant

A1(
GEIGER
1A(
GAMMA
C1↘
MOST

A7(
COUNTER
1D(
MASS
C10↘
AREA

B5(
MEDIA
1I(
STRONTIUM
F5↙
CRO

B8(
FUSION
2C(
CORE
G7↘
LEAD

C2(
CONTAMINATED
2P(
CLOUD
H5↖
ORE

D1(
MOLE
3A(
IDOL
H7↗
ATOM

D13(
PERIODIC
3K(
DECAY
J8↗
CAP

E3(
SCATTER
4A(
GENE
L9↘
SEAL

F7(
PROTON
4K(
ION (also 6F(,…..)
L9↘
SEA

G1(
SPARK
4N(
HEAT
P5↗
MEAN

G9(
SPLIT
5C(
TRACK
Q9↗
FILM

H1(
PHOTON
5I(
THORIUM



I1(
SCINTILLATION
6A(
REACTION



J8(
CATHODE
6M(
DNA



K1(
RADIOACTIVE
7B(
EMIT



L12(
FISSION
7E(
TIME



M1(
NUCLIDE
8K(
TIN



M9(
TESLA
9G(
STATISTICS



N10(
MICA
11E(
COLLIDE



O5(
MEDICAL
12I(
OIL



P2(
CHAMBER
12J(
IODINE



P4(
AMBER
13E(
DATING



P9(
SIGN
13M(
ALPHA



Q1(
MELTDOWN
13O(
PLANT



Q10(
BETA





Horizontal

A1 & A7
A Geiger counter is a tube of low-pressure gas with a thin mica window, connected to a counter, used to measure the activity of a radioactive sample. 

B5 
Ion-pairs are produced when nuclear radiation passes through material media.

B8
Fusion occurs when two deuterons collide at very high speed.

C2 
If a meltdown happens in a nuclear power plant, the nearby area may be contaminated by radioactive fallout for years. 

D1
A mole is an amount of substance containing an Avogadro’s number of particles.

D13
Most nuclides near the end of the periodic table are unstable

E3
Results of the (-particle scattering experiment confirmed the nuclear atomic model proposed by Rutherford.

F7
A proton is a stable positively charged nucleon.

G1
A spark counter is made up of closely spaced conductors maintained at a high potential difference. A spark is observed when an ionizing particle traverses across it.

G9
In nuclear fission, a massive nucleus splits into two fragments of comparable mass plus a few neutrons.

H1
Photons are quanta of electromagnetic radiation

I1
A scintillation counter consists of a layer of scintillating material, such as cesium iodide, mounted on a photomultiplier tube.

J8
In a vacuum diode, electrons are emitted from a hot cathode.

K1
A radioactive substance may emit alpha, beta or gamma radiation.

L12
In nuclear fission, a heavy nucleus splits into two lighter nuclei plus a few neutrons.

M1
A nuclide is a nucleus with a given atomic number (Z) and mass number (A).

M9
The SI unit of magnetic field is Tesla.

N10
A GM-tube is a low pressured ionization chamber with a thin mica window.

O5
Some gamma sources are used as medical tracers in the human body.

P2
Alpha particles give clear and straight tracks in a cloud chamber.

P4
The age of fossils, like an amber, are determined by radioactive dating methods.

P9
We identify the sign of charged particles from the deflection of trajectories in an electric field.

Q1
If a meltdown happens in a nuclear power plant, radioactive fallout may contaminate food and water for years.

Q10
Beta particles are fast moving electrons emitted from the nucleus.

Vertical

1A
Gamma rays are photons emitted from radioactive nuclei.

1D
Isotopes are nuclides with the same atomic number (Z) but different mass numbers (A).

1I
Strontium-90 is a common laboratory (-source.

2C
The core of a nuclear reactor contains uranium fuel rods.

2P
Alpha particles give clear and straight tracks in a cloud chamber.

3A
Some paints used to colour porcelain idols may contain radioactive substance.

3K
The half-life of a radioactive element is the time taken for half the atoms to decay.

4A
Nuclear radiation may damage DNA molecules and cause mutation in the gene.

4K
Ion-pairs are produced when nuclear radiation passes through material media.

4N
Thermonuclear reactions generate an enormous amount of heat

5C
Alpha particles produce clear and straight tracks in a cloud chamber.

5I
All daughters in the thorium radioactive decay series have mass number A = 4n.

6A
Thermonuclear reactions generate an enormous amount of heat

6M
Nuclear radiation may damage DNA molecules and cause mutation in the gene.

7B
Nuclear radiations are emitted from the atomic nuclei.

7E
The half-life of a radioactive element is the time taken for half the atoms to decay.

8K
Tin is a metal element commonly used to make lead alloys.

9G
Radioactive decays obey the laws of statistics.

12I
The Millikan’s oil-drop experiment shows that charges exist in integral multiples of a basic unit.

12J
Radioactive iodine is used to treat thyroid disorder.

13E
Radioactive dating makes use of the decay half-life of radioactive substances to determine the age of artifacts or events happened in the past.

13M
An alpha particle is essentially a He-4 nucleus.

13O
A nuclear power plant uses uranium fuel rods.

Slant

C1
Among others, alpha radiation is most lethal if swallowed.

C10
If a meltdown happens in a nuclear power plant, the nearby area may be contaminated by radioactive fallout for years.

F5
CRO is the abbreviation of ‘Cathode Ray Oscilloscope’

G7
The final daughters of all radioactive decay series are isotopes of lead.

H5
Madam Curie extracted radium from pitch-ore.

H7
An atom is the smallest unit of an element.

J8
When an alpha source is brought near the cap of a charged gold foil electroscope, the divergence of the foil collapses.

L9
Some low-level radioactive wastes from reactors are sealed and dumped into the sea.

L9
Some low-level radioactive wastes from reactors are sealed and dumped into the sea.

P5
The mean free path of an alpha particle in air is of the order of 10 nm.

Q9
Radioactivity darkens photographic film.
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