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•
This is a closed book examination; you have 90 minutes to complete it.

•
Answer all the questions on each of the five topics. The answers to all the questions on each topic are worth 20 points in total.
•
The boldface numbers in square brackets, e.g. [3], indicate how many points each question or part of a question is worth.

•
Write your answers in the spaces provided. If you need more room, use the back of the preceding page.

SCORES
1. ______
2. ______
3. ______
4. ______
5. ______
TOTAL _____           
1.  U.S.-Soviet Nuclear Arms Race and Nuclear Proliferation [20]

(a)
In what year did the U.S. first test a nuclear weapon? [1]
(b)
In what year did the Soviet Union first test a nuclear weapon? [1]
(c)
Which U.S. president ordered a crash program to develop an H-bomb? [1]
(d)
In what year did he order the crash program to develop an H-bomb? [1]
(e)
In what year did the U.S. first deploy nuclear weapons? [1]
(f)
In about what year did the Soviet Union achieve approximate parity with the U.S. in numbers of strategic nuclear weapons deployed? [1]
(g)
Name one country of concern to the U.S. that received a “uranium nuclear weapon kit” from Pakistan. [2]
(h)
List one important component of these “kits”. [2]

 (i)
Explain in one or two sentences the main design attributes of the proposed nuclear “bunker busters”. [2]

(j)
Describe in one or two sentences the main immediate effects expected if such a weapon were used as intended. [2]

 (k)
State the definitions of the following nuclear materials: [6]

low-enriched-uranium –

highly-enriched uranium –

weapons-grade uranium –

reactor-grade plutonium –

fuel-grade plutonium –

weapons-grade plutonium –

(l)
What grade of which material was recently discovered in equipment in Iran? [1]

2.  Physics of Nuclear Weapons  [20]

(a)
Name four distinct types of nuclear radiation. [4]
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(b)
A certain nuclide is denoted by the symbol

How many protons and how many neutrons are there in this nuclide? [2]
What is the chemical element of an atom containing this nuclide? [1]
(c)
Define in one or two sentences the term fissile nuclide.  [2]
(d)
List two examples of fissile nuclides. [2]
(e)
Define in a single sentence the term fertile nuclide.  [1]
(f)
List one example of a fertile nuclide. [1]
(g) 
Define in a single sentence the term neutron multiplication factor.  [1]

(h) 
Define in one or two sentences what is meant by a supercritical assembly of fissile material. [2]

(i)
Explain in two or three sentences how weapon-grade plutonium is produced. [4]

3.  Nuclear Weapons  [20]
(a)
Draw a schematic diagram of an unboosted, implosion-type fission weapon. [8]

(b)
Label the main components in your diagram by naming them and drawing arrows from the names to the components.  [4]
(c)
Describe in a single sentence the function of each of the main components. [8]
4. Weapon Effects  [20]

(a)
Give one- or two-sentence definitions of the following terms: [12]
•
Air burst

•
Slant range

•
Firestorm

•
Electromagnetic pulse (EMP)

•
Ground zero

•
Fireball

(b)
List the four principal effects that would be experienced by a person located 3 miles from the center of an airburst produced by a 1 Mt thermonuclear weapon, in the order they would be experienced. Describe in a sentence or two each effect and its source. [8]
•


•


•


•


5. Delivery Methods  [20]

(a)
Decode the following acronyms for delivery systems and state their ranges:  [4]
•
ICBM

•
SRBM

•
IRBM

•
MRBM

(b)
Answer the following questions about bombers in a few words:  [4]

(i)  What types of weapons are currently carried by U.S. and Russian strategic (heavy) bombers?


(ii) Can a nuclear-armed bomber be recalled after it has been directed toward a target?

(c)
Answer the following questions about cruise missiles in a few words:  [4]

(i)
List the approximate length and diameter of a modern, long-range cruise missile.



Length:



Diameter:


(ii)
What keeps a cruise missile aloft?


(iii)
What kind of engines power modern cruise missiles?


(iv)
How far can a modern cruise missile fly?

(d)
Answer the following questions about ballistic missiles in a few words:  [3]
 
(i)  If a U.S. or Russian nuclear missile were launched by accident, could the U.S. or Russia do anything to prevent its warhead from destroying the target?  (Yes or No.)


(ii)
Name two of the technologies that may be used to guide or help guide a modern long-range missile to its target.

 (e)
Answer the following questions about delivery systems in a sentence or two:


(i) Name two delivery methods that are among the most likely to be used to attack the territory of the U.S., according to the U.S. intelligence community’s 2001 assessment of ballistic missile threats to the U.S. through the year 2015? [2]

(ii)  List two reasons why an adversary may prefer these methods of attack. [2]

(iii) Name one of the main initial expected consequences if a “dirty” bomb were exploded in the center of a major U.S. city? [1]
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