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Assignment 6-7: Applications for Radioactivity, Bonding and Nomenclature 
1. A sealed alpha source of Americium-241 (half-life 458 years, producing constant signal) is used in some smoke detectors and sends a stream of alpha particles to a sensor across an air gap. Any smoke present will block the alpha particles and change the sensor signal, this change in signal triggers the alarm.
a. Refer to your periodic table, list the subatomic particles present in Americium-241.

b. What is a property of alpha particles that make them useful for this application? Explain.

c. List the charge and symbol for alpha particles.

2. A beta source is placed on one side of a sheet of material. A detector is put on the other side and can monitor how much radiation gets through. The signal size depends on thickness of the sheet and it gets smaller as the sheet gets thicker. Therefore the signal can be used to monitor the sheet thickness. The half-life must be quite long so that change in the signal does not result from rapid decay. This idea is used to control production lines of paper, plastic or steel sheeting.
a. Explain what is meant by half-life and why this application would not work if the half-life was too short.
b. (ST - extra) Refer to chapter 12 in your text to identify the mechanical properties of steel that make it possible to manufacture it into thin sheets.

c. List the charge and symbol for beta particles.
3. Radiotherapy: It seems ironic that the very radiation which causes cancer can also be used to treat it. A beam of gamma radiation is directed onto the tumor site to kill the cancer cells. Unfortunately the radiation passes through the 'good' tissue too and kills or damages 'good' cells. Modern techniques use multiple rotating gamma sources that are focused on to the tumor. This means the surrounding 'good cells' are less frequently hit and minimizes potential harmful side-effects on the rest of the body (e.g. sickness or other mutations). Radiotherapy also avoids the need for intrusive surgery which has its own risk factors. The gamma emitters used have relatively long half-lives to give the instrument a good working life.
a. Discuss why gamma radiation is the only type that can successfully target cancer cells.

b. Why is radiotherapy not an invasive or intrusive surgery, i.e. how does the gamma radiation enter the body of patients?

c. List the charge and symbol for gamma particles.
4. Technetium-99 is a gamma emitter (half-life 6 hours) and is used in medicine as a tracer. 
In medical applications, in a suitable chemical form, the radioisotope is injected into the body and its 'movement' can be followed. Time is allowed for the radioactive tracer to spread and its progress tracked with a detector outside the body. The patient can be placed next to a 'detection screen' that shows where the radioactive tracer is.
a. What are the subatomic particles found in this radioactive isotope?
b. How do you know it is not a naturally occurring isotope?
5. Make a short Compare and Contrast chart for nuclear fission and nuclear fusion.
6. For each of the following questions, determine whether the compound is ionic or covalent and name it appropriately. (Try to refer to your notes as little as possible!)

	Na2CO3
	FeSO4
	B2H4
	CoBr2

	P2O5
	SiO2
	CO
	NH3


7. For each of the following questions, write the appropriate formula.

	lead (II) sulfate
	beryllium chloride
	potassium sulfide
	lead (IV) hydroxide


8. For each of the following questions, write the appropriate name.

	Mg3P2
	Cr(PO4)2
	SnBr4
	CoBr2


9. Use valence electrons to illustrate the bonds in each of the following compounds.

a. CaCO3

b. SiO2

c. Mg3P2
For Your Information - Inside the body, alpha particles are very dangerous and can kill nearby cells. Examples of radioactive materials that give off alpha particles are polonium-210, radon-222, radium-226, and americium-241. Beta particles are more like alpha particles when it comes to causing biological damage—more damaging if inside the body than if outside the body. Examples of radioactive materials that give off beta particles are hydrogen-3 (tritium), carbon-14, phosphorus-32, and sulfur-35. Examples of common radio nuclides that emit gamma rays are technetium-99m (pronounced tech-neesh-e-um, the most commonly used radioactive material in nuclear medicine), iodine-125, iodine-131, cobalt-57, and cesium-137.

Reference: http://www.radiationanswers.org/radiation-introduction/types-of-radiation/types-of-emissions.html
Assignm45ent 6-7: Applications for Radioactivity, Bonding and Nomenclature 
1. A sealed alpha source of Americium-241 (half-life 458 years, producing constant signal) is used in some smoke detectors and sends a stream of alpha particles to a sensor across an air gap. Any smoke present will block the alpha particles and change the sensor signal, this change in signal triggers the alarm.
a. Refer to your periodic table, list the subatomic particles present in Americium-241.

95 p, 95 e, (241-95 = 146 n)
b. What is a property of alpha particles that make them useful for this application? Explain.

They are large in size so smoke is blocked by them.

c. List the charge and symbol for alpha particles. +2, α
2. A beta source is placed on one side of a sheet of material. A detector is put on the other side and can monitor how much radiation gets through. The signal size depends on thickness of the sheet and it gets smaller as the sheet gets thicker. Therefore the signal can be used to monitor the sheet thickness. The half-life must be quite long so that change in the signal does not result from rapid decay. This idea is used to control production lines of paper, plastic or steel sheeting.
a. Explain what is meant by half-life and why this application would not work if the half-life was too short. Half-life is the time required for a given amount of some radioactive material to be reduced to one-half of its original activity. If the half-life was too short then the beta source would not properly indicate when the paper roll was not at the proper thickness since it would no longer be active.
b. (ST - extra) Refer to chapter 12 in your text to identify the mechanical properties of steel that make it possible to manufacture it into thin sheets.   Malleable
c. List the charge and symbol for beta particles.  -, β
3. Radiotherapy: It seems ironic that the very radiation which causes cancer can also be used to treat it. A beam of gamma radiation is directed onto the tumor site to kill the cancer cells. Unfortunately the radiation passes through the 'good' tissue too and kills or damages 'good' cells. Modern techniques use multiple rotating gamma sources that are focused on to the tumor. This means the surrounding 'good cells' are less frequently hit and minimizes potential harmful side-effects on the rest of the body (e.g. sickness or other mutations). Radiotherapy also avoids the need for intrusive surgery which has its own risk factors. The gamma emitters used have relatively long half-lives to give the instrument a good working life.
a. Discuss why gamma radiation is the only type that can successfully target cancer cells. It is the only one that can penetrate to reach the bad cells. The others would not go through tissues, etc. 
b. Why is radiotherapy not an invasive or intrusive surgery, i.e. how does the gamma radiation enter the body of patients? Radiation is administered through beams. It is done 3-D to the unhealthy cells and is aimed with as much precision as possible.
c. List the charge and symbol for gamma particles. Neutral, γ
4. Technetium-99 is a gamma emitter (half-life 6 hours) and is used in medicine as a tracer. 
In medical applications, in a suitable chemical form, the radioisotope is injected into the body and its 'movement' can be followed. Time is allowed for the radioactive tracer to spread and its progress tracked with a detector outside the body. The patient can be placed next to a 'detection screen' that shows where the radioactive tracer is.
a. What are the subatomic particles found in this radioactive isotope? 43p, 43 e, (99-43 = 56 n), 56 n.
b. How do you know it is not a naturally occurring isotope? The mass is 99 and the mass on the table is actually 98 so it is not identical.
5. Make a short Compare and Contrast chart for nuclear fission and nuclear fusion.

	Fission
	Fusion

	· Chain reaction

· A neutron bombards a radioactive nuclei, splitting into two smaller isotopes as well as extra neutrons

· Extra neutrons can go on to hit other nuclei and continue the reaction.

· Each reaction releases a TON of energy.
	· Can not be replicated.

· Releases a lot of energy

· Two smaller nuclei are fused together to make a larger nucleus and a neutron is released.


6. For each of the following questions, determine whether the compound is ionic or covalent and name it appropriately. (Try to refer to your notes as little as possible!)

	Na2CO3
IONIC – sodium carbonate
	FeSO4
IONIC – iron(II) sulfate
	B2H4
COVALENT – diboron tetrahydride
	CoBr2
IONIC – cobalt (II) brominde

	P2O5
COVALENT – diphosphorus pentaoxide
	SiO2
COVALENT – silicon dioxide
	CO
COVALENT – carbon monoxide
	NH3
COVALENT – ammonia


7. For each of the following questions, write the appropriate formula.

	lead (II) sulfate

PbSO4
	beryllium chloride

BeCl2
	potassium sulfide

K2S
	lead (IV) hydroxide

Pb(OH)4


8. For each of the following questions, write the appropriate name.

	Mg3P2
Magnesium phosphide
	Cr(PO4)2
Chromium (VI) phosphate
	SnBr4
tin(IV) bromide
	CoBr2
cobalt (II) bromide


9. Use valence electrons to illustrate the bonds in each of the following compounds.

a. CaCO3   ionic
        b. SiO2
covalent
         c. Mg3P2  ionic
Show electrons transfer in a. and c. Show sharing in b. double bond between each O and Si.
For Your Information - Inside the body, alpha particles are very dangerous and can kill nearby cells. Examples of radioactive materials that give off alpha particles are polonium-210, radon-222, radium-226, and americium-241. Beta particles are more like alpha particles when it comes to causing biological damage—more damaging if inside the body than if outside the body. Examples of radioactive materials that give off beta particles are hydrogen-3 (tritium), carbon-14, phosphorus-32, and sulfur-35. …Reference: http://www.radiationanswers.org/radiation-introduction/types-of-radiation/types-of-emissions.html
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