Name:________________________________

Class Period:__________

Nuclear Chemistry Worksheet


Write the isotopic symbols for:

	Alpha, α
	
	Beta, β
	
	Gamma, γ
	
	Positron, β+
	
	Neutron, no

	
	
	
	
	
	
	
	
	


Nuclear Change
    _____→_____



       _____→_____

Complete these nuclear reactions.  Fill in any missing information.
1.  eq \a(238,92) U

→
 eq \a(234,90) Th

+
__________


(__________ decay)
2.  eq \a(234,90) Th

→
 eq \a(234,91) Pa

+
__________


(__________ decay)

3.  eq \a(234,91) Pa

→
__________ 
+
 eq \a(4,2) He



(alpha decay)
4.  eq \a(220,86) Rn 

→
__________
+ 
 eq \a(4,2) He



(alpha decay)

5.  eq \a(216,84) Po

→
__________
+
 eq \a(0,-1) e



(beta decay)

6.  eq \a(14,6) C

→
 eq \a(14,7) N

+
__________


(__________ decay)

7.  eq \a(210,83) Bi

→
__________
+
__________


(beta decay)

8.  eq \a(1,0) n

+
 eq \a(10,5) B

→
 eq \a(4,2) He


(neutron bombardment w/ α emission)

9.  eq \a(23,12) Mg

→
__________
+
__________ +   eq \a(0,0) γ
(positron decay w/ gamma emission)
10.  eq \a(129,53) I

→
 eq \a(0,-1) e 

+
__________

11.  eq \a(216,86) Rn

→
 eq \a(4,2) He

+
__________

12. __________
→
 eq \a(4,2) He

+
 eq \a(239,97) Bk

13. __________
→
 eq \a(0,-1) e

+
 eq \a(52,23) V

14.  eq \a(255,___) Rf

→
 eq \a(4,2) He

+
__________

15.  eq \a(85,___) Br

→
__________
+
 eq \a(85,___) Kr

+
 eq \a(0,0) γ
16. __________
→
 eq \a(0,-1) e

+
 eq \a(85,___) Kr

+
 eq \a(0,0) γ

17.  eq \a(257,101) Md
→
2  eq \a(4,2) He

+
__________

Write nuclear equations that describe the following processes.

18. Uranium-235 undergoes an alpha decay to produce thorium-231.

19. Lanthanum-144 becomes cerium-144 when it undergoes a beta decay.

20. Neptunium-233 is formed when americium-237 undergoes a nuclear decay process.

21. When protactinium-229 goes through two alpha decays, francium-221 is formed.

22. Uranium-238 undergoes an alpha decay and produces two gamma rays.

23. The neon-22 nucleus is formed when an element undergoes a beta decay.

24. Samarium-146 is produces when an element undergoes an alpha decay.

25. The beta decay of dysprosium-165 creates a new element.

26. The production of 56Mn by neutron bombardment of 59Co.

27. Mercury-201 undergoes beta decay.

28. Thorium-231 decays to form protactinium-231. 

29. Aluminum-27 is bombarded with neutrons to form sodium-24.

30. Xenon-118 goes through a transformation into Iodine-118.  

31. Charcoal retrieved from the site of Stonehenge in England has a carbon-14 activity 62.0% that of carbon-14 in living plants.  Assuming that the abundance of carbon-14 in the atmosphere has remained more or less constant for the past few thousand years, how old is the charcoal?  The half-life of carbon-14 is 5730 years.  

32. Strontium-90 is a hazardous isotope present in the fallout from nuclear explosions.  If 1.00 gram of strontium-90 diminishes to 0.125 gram in 100 years, as measured by its activity, what is the half-life of strontium-90?

33. If a radioactive isotope lies above the band of stability, which decay process would lead it toward the band, that is, form a more stable isotope?

Fill in the blanks for the following statements.

34. A positively charged particle made up of two protons and two neutrons and released by a radioactive nucleus is the ____________________.
35. An electron released by a radioactive nucleus that causes a neutron to change into a proton is called a ____________________.

36. The amount of time for half the atoms in a radioactive sample to decay is called ____________________.
37. The process in which the nuclei of unstable atoms can become more stable by emitting particles and/or electromagnetic radiation is called ____________________.

38. High-energy electromagnetic radiation released by a radioactive nucleus is called ____________________.

39. ____________________ decay is the breaking up of a radioactive element, more often than not resulting in the formation of a new nucleus.

40. ____________________ is the changing of an atom into another kind of atom that takes place during radioactive decay.

41. In the year ____________________, Henri Becquerel of  ____________________ discovered radioactivity.

42. Alpha radiation is actually a stream of (positively, negatively) charged particles.

43. Beta radiation is actually a stream of (positively, negatively) charged particles.

44. Whenever an element undergoes (alpha, beta, gamma) decay, it turns into another element with an atomic number two less than before and a mass number four less than before.

45. During (alpha, beta, gamma) decay, a neutron in the nucleus decays into a proton, an electron and a neutrino.
46. The more stable a nucleus is, the (longer, shorter) its half-life.

47. (Alpha particles, Beta particles, Gamma rays) can be stopped with a piece of paper.

48. (Alpha particles, Beta particles, Gamma rays) can be stopped with a thin metal sheet.

49. It takes a thick metal sheet to stop (alpha particles, beta particles, gamma rays).

50. (Alpha particles, Beta particles, Gamma rays) travel at the speed of light.

51. The term radioactivity was coined by ____________________.

52. (Alpha particles, Beta particles, Gamma rays) are not affected by a magnetic field because they carry no ____________________ charge.

53. An alpha particle is actually a nucleus of  ____________________.

54. Beta particles originate in the ____________________ of the atom.

55. Radioactive decay processes occur until a ____________________ element is formed.

56. Label the diagram below:
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