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1. Definition of Weapons of Mass Destruction [30]

For decades, nuclear weapons were the only weapons considered weapons of mass destruction. In recent years, however, there has been a tendency to include chemical weapons, biological agents, and radiological weapons (dirty bombs) in this category as well.

(a) What is a radiological weapon? [2]
(b) What would be the main effects of a radiological weapon on structures? [2]
(c) What would be the main effects of a radiological weapon on people? [2]
(d) Could anything be done in advance to protect against a radiological weapon? [2]
(e) What is a chemical weapon? [2]
(f) What would be the main effects of a chemical weapon on structures? [2]
(g) What would be the main effects of a chemical weapon on people? [2]
(h)  Could anything be done in advance to protect against a chemical weapon? [2]
(i) What is a biological weapon? [2]
(j) What would be the main effects of a biological agent on structures? [2]
(k) What would be the main effects of a biological agent on people? [2]
(l) Could anything be done in advance to protect against a biological weapon? [2]
(m) If distinctions between different types of weapons are neglected by giving them all the same name, how does this make it more difficult to formulate policy? [2]
(n) Lamb argues that nuclear weapons are the only Weapons of Mass Destruction. Why? (Give two reasons.) [4]
i.

ii.
2. History of Nuclear Weapons [30]

(a) What country dropped the first nuclear weapon used in World War II?  [2]
(b) What city was destroyed by the first nuclear weapon used in World War II?  [2]
(c)
What special nuclear material (isotope) was used in this weapon?  [2]
(d)
What technology was used to obtain this nuclear material?  [2]
(e)
What was the initial geometry of this nuclear material?  [2]
(f)
How was it assembled quickly to produce a nuclear explosion?  [2]
(g)
Was this design tested before using?  [2]
(h)
What country dropped the second nuclear weapon used in World War II?  [2]
(i)
What city was destroyed by the second nuclear weapon used in World War II?  [2]
(j)
What special nuclear material (isotope) was used in this weapon?  [2]
(k)
What technology was used to obtain this nuclear material?  [2]
(l) What was the initial geometry of this nuclear material?  [2]
(m)
How was it assembled quickly to produce a nuclear explosion?  [2]
(n)
Was this design tested before being used?  [2]
(o)
Which country exploded a nuclear device for the first time in the past 6 months?  [2]
3. Physics of Nuclear Weapons [30]
(a)

In the panel below, sketch the curve of binding energy per nucleon from A=1 to A=240.  [4]
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(b)

What are the two fundamental forces responsible for the shape of this curve?  [2]
(c)

Is there any fundamental limit to the yield of a fusion weapon?  [3]
(d) What is the definition of a fissile nuclide? [3]
(e) What is the definition of a fissionable but not fissile nuclide? [3]
(f)

What is the definition of reactor-grade plutonium?  [3]
(g)

What is the definition of weapon-grade plutonium?  [3]
(h)

What is the definition of highly enriched uranium?  [3]
(i)

List two properties of reactor-grade plutonium that would interfere with its use as a nuclear explosive.  [4]

i.


ii.

(j)

Is it possible to make a functioning a nuclear weapon using reactor-grade plutonium?  [2]
4. Modern Nuclear Weapons [40]
Shown below is a schematic diagram of a modern nuclear weapon.


(a)
Number the arrows in the diagram above from 1 to 6 to indicate the locations of the following major components: (1) the pit, (2) the tamper/reflector, (3) the boost gas (at the time the weapon is detonated), (4) the high-explosive lens assembly, (5) the neutron emitting trigger,  (6) the secondary.  [6]
(b)
Draw three additional arrows on the diagram above and label them A, B, and C to indicate the locations where (A) fissile material must be used, (B) 6Li-D is always used, and (C) depleted Uranium (DU) may be used to increase the total energy yield.  [6]
(c)
Describe in one or two sentences one function of the tamper/reflector.  [4]
(d)
Describe in one or two sentences how boosting increases the yield of the primary.  [4]
 (e)
Describe in one or two sentences the roles of the 6Li and the D in the part of the device that contains 6Li-D.  [4]
(f)
What is the stated goal of the Reliable Replacement Warhead (RRW) program?  [2]
(g)
Is it generally agreed that a new, more reliable warhead is needed?  [2]
(h)
Give an argument in favor of the development and deployment of an RRW.  [4]
(i)
Give an argument against development and deployment of an RRW.  [4]
(j)  Give a reason for someone who supports an abolition of nuclear weapons to be in favor of the RRW program.  [4]

5. Terrorism [30]
(a)
According to Richardson, terrorists are motivated by three R’s. Circle the three R’s she mentions in her book: [3]
	A. Reform
	B. Recruits
	C. Reaction 

	
	
	

	D. Renown
	E. Religion
	F. Revenge


(b)
Which of the three R’s is the most difficult to prevent a terrorist from achieving? [2] 

Why? [2]
(c)
List any three of the six “Rules for Counteracting Terrorism” enumerated by Richardson. [6]


•


•


•

(d)
Richardson identifies a “lethal cocktail” of three factors that cause terrorism. Name two of these three factors. [4]

•


•

(e) What design for a nuclear weapon might be feasible for a terrorist or non-state group to construct and use? [2]

What special nuclear materials would they need to obtain in order to do so? [2]

Where might they obtain this material? [2]
(f) What are some factors in designing and developing a nuclear weapon that a state would consider important, but that terrorists would not need to consider? [2]
(g) Richardson argues that human intelligence is more effective in combating terrorism than intelligence gathered with technological devices.


What are two reasons that she lists for this? [4]

•


•


State whether you agree or disagree with Richardson, and why. [1] 
6. Effects of Nuclear Explosions [30]

(a) What is the definition of an air burst? [2]
(b) What is the definition of a surface burst? [2]
(c) Which produces more radioactive fallout? [2]
Why? [2]

(d) Explain briefly how a mushroom cloud forms. [4]
(e) Which could destroy a larger city area: one eight-megaton bomb or eight one-megaton bombs? [4]
(f) What is the purpose of having an earth-penetrating warhead penetrate the ground? [2]
(g) What is the maximum depth to which an earth-penetrating warhead could penetrate the ground? [2]
(h) Would a significant quantity of radioactivity escape if an earth-penetrating nuclear warhead were detonated at the maximum depth it could reach? [2]
(i) What is a conflagration? [4]
(j) What is a firestorm? [4]

7. Nuclear Radiation and Its Effects [30]

(a) Describe the difference between ionizing radiation and non-ionizing radiation. [2]
(b) Which is more relevant to this course? [2]
(c) List two examples of ionizing radiation and two examples of non-ionizing radiation. [8]

i. Ionizing radiation


ii. Non-ionizing radiation

(d) Give short definitions for the following terms: [4]

i. Acute exposure


ii. Chronic exposure

(e) What effect is measured in “rad”? [4] 
(f) List two human organs that are particularly susceptible to radiation damage. [4]


i.


ii.

(g) What is the radiation dose (in rem, or in SI units) received as a result of the following events? [6]

i. Modern chest X-ray


ii. CAT scan


iii. Dose that will cause 50% of healthy adults to die within a few weeks (LD50)

8. Nuclear Weapon Delivery Methods [30]
(a) List the four phases of the flight of a MIRVed ICBM and the approximate duration of each phase in minutes. [8]


PHASE





DURATION (MINUTES)

     i)

     ii)

     iii)

     iv)

(b) Can a bomber be recalled after it has been sent to a target? (Yes or no) [2]
(c) Can a ballistic missile be recalled after it has been sent to a target? (Yes or no) [2]
(d) Can a cruise missile be recalled after it has been sent to a target? (Yes or no) [2]
(e) Which has a longer range: a cruise missile fitted with a nuclear warhead or a similar cruise missile fitted with a conventional warhead? Why? [6]
(f) About how far can the longest-range nuclear-tipped cruise missiles fly? [2]
Answer the following two questions in two or three sentences or phrases each, as appropriate:

(g) List two nuclear weapon delivery methods that are among the methods most likely to be used to attack the territory of the U.S., according to the U.S. intelligence community. [4]

i.


ii.

(h) List two reasons an attacker is likely to prefer one of these methods. [4]

i.


ii.
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