AP Chemistry Study Guide: Chapter 23, Nuclear Chemistry
Students should be able to... 

· Define and identify: alpha and beta particles; gamma rays; fission; fusion; radioactivity, positron, neutron, proton 
· Complete and balance nuclear equations for alpha, beta, and gamma decay 
· Discuss the makings of a nuclear power reactor. 
· Discuss various applications of radioisotopes. 
· Calculate rate of decay and half life. 

Free Response problem from 1991 AP exam (Copyright College Board)

9) Explain each of the following in terms of nuclear models. 

(a) The mass of an atom of 4He is less than the sum of the masses of 2 protons, 2 neutrons, and 2 electrons.

(b) Alpha radiation penetrates a much shorter distance into a piece of material than does beta radiation of the same energy.

(c) Products from a nuclear fission of a uranium atom such as 90Sr and 137Ce are highly radioactive and decay by emission of beta particles.

(d) Nuclear fusion requires large amounts of energy to get started, whereas nuclear fission can occur spontaneously, although both processes release energy.
Multiple choice problems from 1989 AP exam (Copyright College Board)

18. For the types of radiation given, which of the following is the correct order of increasing ability to penetrate a piece of lead?

(A) Alpha particles < gamma rays < beta particles
(B) Alpha particles < beta particles < gamma rays
(C) Beta particles < alpha particles < gamma rays
(D) Beta particles < gamma rays < alpha particles
(E) Gamma rays < alpha particles < beta particles 

38. 98-Cf-251 ---> 2n + 54-Xe-131 + __

What is the missing product in the nuclear reaction represented above?
(A) 42-Mo-118
(B) 44-Ru-118
(C) 42-Mo-120
(D) 44-Ru-120
(E) 46-Pd-122 

Answers to Sample Nuclear AP questions:

Free Response:

9) Explain each of the following in terms of nuclear models. 

(a) The mass of an atom of 4He is less than the sum of the masses of 2 protons, 2 neutrons, and 2 electrons.

(b) Alpha radiation penetrates a much shorter distance into a piece of material than does beta radiation of the same energy.

(c) Products from a nuclear fission of a uranium atom such as 90Sr and 137Ce are highly radioactive and decay by emission of beta particles.

(d) Nuclear fusion requires large amounts of energy to get started, whereas nuclear fission can occur spontaneously, although both processes release energy.

18. B

38. B
