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•
This is a closed book examination. Giving or receiving unauthorized help is a violation of the University’s Rule 33 on academic integrity.

•
You have the full class period (180 minutes) to complete this examination. 

•
Write your full name and UIUC ID No. at the top of this page and on the bubble sheet you have been given. You must also write the call number for this course (06393) on the bubble sheet. 

•
Part A (multiple-choice): This section has 15 questions. Each question is worth 2 points, for a total of 30 points. Use only the bubble sheet provided to answer the questions in this section and return the bubble sheet with these question pages. 

· Part B (short answers): This section has 5 questions. Each question in this section is worth 14 points, for a total of 70 points. Write your answers on these pages, in the space provided below each question. Do not submit any additional pages. (If you need more room, write on the back of the preceding page.) To receive full credit for definitions, give numbers where appropriate. 

Part A: Multiple-Choice Questions

Choose the best answer from the options provided. Then go to the bubbles on the bubble sheet that correspond to the question and blacken the bubble adjacent to the letter of the answer you have chosen. Each question in this section is worth 2 points, for a total of 30 points.

1.
Which arms control treaty was signed first?

a.  Limited Test Ban Treaty

b.  Strategic Arms Reduction Treaty

c.  Comprehensive Test Ban Treaty

d.  Strategic Arms Limitation Talks

2.
The code name of the first nuclear weapon test was:

a.  Apocalypse

b.  Fat Man

c.  Trinity

d.  Manhattan

3.
The country that is thought to have possessed nuclear weapons for years, but does not publicly acknowledge this fact, is:

a.  North Korea

b.  Iran

c.  India

d.  Israel

4.
Which of the following is not an advantage of boost-phase intercept defense?

a.  A missile is easy to locate and track during powered flight.

b.  It may be possible to destroy the missile before it can deploy warheads or decoys.

c.  There  is ample time to complete the intercept.

d.  A single defensive system could protect an entire country

5.
The phrase ‘strategic weapons’ refers to weapons that:

a.  could strike the homeland of the adversary.

b.  both adversaries have.

c.  put a premium on military intelligence.

d.  have a very high chance of success.

6.
Planning to attack the cities and industries of an adversary is known as:

a.  counterforce targeting.

b.  countervalue targeting.

c.  mutually assured destruction. 

d.  limited war.

7.
In which year did the Nuclear Non-proliferation Treaty (NPT) enter into force?

a.  1967

b.  1970

c.  1973

d.  1976

8.
Which is an accurate list of the nations that officially had nuclear weapons or nuclear weapons programs and abandoned them? 

a.  Argentina, Belarus, China, Kazakhstan, South Africa, and Ukraine

b.  Argentina, Belarus, Brazil, Cuba, Kazakhstan, and Ukraine

c.  Argentina, Belarus, Brazil, France, South Africa, and Ukraine

d.  Argentina, Belarus, Brazil, Kazakhstan, South Africa, and Ukraine

9.
The nuclear bomb dropped on Hiroshima was a(n) ___________ bomb fueled with _________; the nuclear bomb dropped on Nagasaki was a(n) ___________ bomb fueled with ___________.

a.  gun-type, uranium; implosion-type, plutonium

b.  gun-type, plutonium; implosion-type, uranium

c.  implosion-type, uranium; gun-type, plutonium

d.  implosion-type, plutonium; gun-type, uranium

10.
Which of the following is the most significant reason the Soviet Union did not have a heavy bomber capability similar to that of the United States during the Cold War?

a.  It lacked indigenous fossil fuels necessary to support a fleet of heavy bombers.

b.
It did not design any nuclear weapons small enough to be delivered by airplanes.

c.
It was surrounded by unfriendly nations; consequently it had to base its bombers within its own borders and had no refueling capability.

d. It did not have access to sufficient quantities of aluminum to construct heavy bombers.

11.
Which scientist first conceived of the “layer cake” design for producing a hydrogen bomb?

a.  Edward Teller

b.  Andrei Sakharov

c.  Robert Oppenheimer

d.  Richard Feynman

12.
Which factor makes a boost-phase defense against ballistic missiles launched by Iran against the U.S. more difficult than such a defense against missiles launched by North Korea?

a.  Meteorological conditions over Iran make it more difficult for space-based missile tracking sensors to see missiles.

b.  The United States has no allies that border Iran.

c.  Iran is a much larger country than North Korea.

d.  Iran’s location makes radars more vulnerable to magnetic storms.

13.
Which of the following best illustrates the concept of ‘opportunity costs’?

a.  The money a nation spends on a missile defense system will not be available for other programs that may benefit its citizens.

b.  The money a nation spends on a missile defense system will employ thousands of people and fuel the economy.

c.  The money a nation spends on a missile defense system does not represent actual wealth because, within certain limits, a nation can issue itself credit.

d.  The time spent deciding which type of missile defense system to build can be measured in dollars.

14.
China’s strategic nuclear force consists of the following platforms:

a. Submarine- and land-based missiles and bombers

b. ONLY submarine- and land-based missiles

c. ONLY land-based missiles and bombers

d. ONLY land-based missiles

15.
Which of the following was not part of the U.S. Cold War Strategic Triad?

a.  Intercontinental-range bombers

b.  Intercontinental-range ballistic missiles

c.  Surface-ship-launched ballistic missiles

d.  Submarine-launched ballistic missiles

Part B: Questions Requesting Short Answers

1. Nuclear Physics 

a.
What is the difference between a ‘fissionable nuclide’ and ‘fissile nuclide’?  [2]

b.
Explain the difference between a ‘sub-critical’ and a ‘supercritical’ configuration of fissile material in terms of their neutron multiplication factors.  [2]

c.
Sketch the ‘curve of binding energy’ and name the two fundamental forces responsible for the shape of the curve. Which portion of the curve is relevant to (i) nuclear fission (ii) nuclear fusion?  [4]

d.
Define a ‘fertile’ nuclide and give an example.  [2] 

e.
Using isotopic concentration, define the following materials:  [4]

• highly enriched uranium

• weapons-grade uranium

• reactor-grade plutonium

• weapons-grade plutonium.

2. Missile Programs and Arsenals

a.
Name the three countries that have land-based intercontinental-range ballistic missiles.  [3]

b.
On which type of delivery vehicle has the United Kingdom placed all its strategic nuclear warheads?  [1]

c.
Pakistan now has ballistic missiles that can strike most of India’s major cities. Yes or no.  [1]

d.
Pakistan has aircraft capable of dropping nuclear bombs on some Indian cities. Which country provided these aircraft to Pakistan?  [1]

e.
According to the weapons expert Joseph Cirincione, India has the technical expertise to develop an indigenous ICBM capability. Yes or no?  [1]

f.
India has nuclear-capable SLBMs. Yes or no?  [1]

g.
Israel has a solid-propellant ballistic missile capable of striking Iran. Yes or no?  [1]

h.
Besides ballistic missiles, what two other nuclear delivery systems does Israel have?  [2]

i.
Name two countries that have received  ballistic-missile technology from North Korea.  [2]

j.
North Korea has tested a ballistic missile that could strike the continental United States. Yes or no?  [1]

3. Nuclear Programs and Arsenals

a.
What is the total nuclear weapon stockpile of each of the five NPT-recognized nuclear weapon states? List each country and its total stockpile.  [5]

•

•

•

•

•

b.
What is the estimated total nuclear stockpile of the following three countries: India, Pakistan, and Israel? List each country and its estimated total stockpile.  [3]
•

•

•

c.
India and Pakistan normally have nuclear weapons mated to their ballistic missiles. Yes or no?  [2]

d.
What type of special nuclear material production facility (a plutonium production reactor or a uranium enrichment plant) supplies the nuclear material for Israel’s nuclear weapons?  [1]

e.
What type of nuclear production facility has Iran been secretly building at Natanz?  [1]

f.
What type of nuclear production facility did North Korea construct at Yongbyon? What is the current estimate of North Korea’s nuclear weapon stockpile?  [2]

4. Nuclear Arms Control

a.
What is the difference between a treaty and an executive agreement?  [2]

b.
What is the difference between horizontal proliferation and vertical proliferation?  [2] 

c.
What is the main purpose of the Treaty of Tlatelolco?  [2]

d.
The ABM treaty between the U.S. and the Soviet Union restricted deployment of anti-ballistic missile weapons. What was the motivation for restricting deployment of such weapons? What U.S. president negotiated and signed this treaty? What was its duration?  [3]

e.
The ABM treaty, as modified by the 1974 protocol, permitted the United States and the Soviet Union to deploy an ABM system to defend either the national capital or a field of ICBM silos. Which did the U.S. choose to defend? Which did the Soviet Union choose to defend?  [2]

f.
Following its abrogation of the ABM treaty, the United States negotiated and signed a new arms control treaty (SORT) with Russia. What category of nuclear weapons does this treaty restrict? When do the restrictions take effect? When do they expire?  [3]

5. U.S. Anti-Ballistic Missile (ABM) Weapon Systems

a.
The U.S. once had an operational ABM weapon system. For how long was it operational? Why was it turned off?  [2]

b.
Approximately how much money was spent on the SDI (”Star Wars”) missile defense program? Did the program produce any components that could be deployed?  [2]

c.
Define “boost-phase intercept” and list one important technical challenge such a system would face in defending against a nuclear missile attack.  [3]

d.
Define “midcourse intercept” and list one important technical challenge such a system would face in defending against a nuclear missile attack.  [3]

e.
List two potentially effective countermeasure to a midcourse-intercept system.  [2]

f.
During what phase or phases of flight of attacking ballistic missiles would the system now being deployed in Alaska attempt to intercept them?  [1]

g.
Has any component of the system now being deployed in Alaska ever been tested under realistic conditions?  [1]
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