CBSE CLASS XII Chemistry
Nuclear and Radio Chemistry
	One mark questions with answers

	Q1. Which is the final product formed in the disintegration of 92U238? 

	Ans1. 82Pb206. 

	Q2. How many  and -particles will be emitted when 90Th234 changes into 84Po218? 

	Ans2. 90Th234  84Po218 + x2He4 + y -1 0e
Therefore, 234 = 218 + 4x
 x = 4 or -particles = 4
and 90 = 84 + 2x - y  y = 2 or -particles = 2. 

	Q3. Calculate the energy released in fusion reaction per atom of helium formed
1H2 + 1H3  2He4 + 0n1
The atomic masses are
1H2 = 2.014, 1H3 = 3.016, He = 4.003, n = 1.009 (all in amu). 

	Ans3. The mass defect of helium is 0.03038 amu and binding energy per nucleon is 7.07 MeV. 

	Q4. Complete the nuclear reaction :
7N14(n, ............)6C14. 

	Ans4. 7N14 + 0n1  6C14 + 1H1 

	Q5. Complete the nuclear reaction expression :
13Al27(, n)............. 

	Ans5. 13Al27 + 2He4  15P30 + 0n1 

	

	Two mark questions with answers

	Q1. How many - and -particles will be emitted when 90Th232 changes into 82Pb208? 

	Ans1. 90Th232  82Pb208 + x2He4 + y -1e0
 232 = 208 + 4x
 x = 6 or -particles = 6
and 90 = 82 + 2x - y
 y = 4 or -particles = 4. 

	Q2. How many - and -particles will be emitted when 92U238 changes into 92Th230? 

	Ans2. 92U238  90Th230 + x2He4 + y -1e0
 238 = 230 + 4x
 x = 2 or -particles = 2
and 92 = 90 + 2x - y
 y = 2 or -particles = 2. 

	Q3. Thorium (90Th232) emits one -particle and two -particles. What will be the daughter element? 

	Ans3. 90Th232  yEx + 2He4 + 2 -1e0
 232 = x + 4 or x (mass number) = 228
and 90 = y + 2 - 2
or y(atomic number) = 90. 

	

	Three mark questions with answers

	Q1. Calculate the energy released in the nuclear fusion reaction :
1H2 + 1H3  2He4 + 0n1
Atomic masses are 1H2 = 2.014
1H3 = 3.016,
2He4 = 4.003 and 1n0 = 1.009 (all in amu). 

	Ans1. Mass of reactant = 2.014 + 3.016 = 5.03 amu.
Mass of products = 4.003 + 1.009 = 5.012 amu.
 Decrease in mass = 5.03 - 5.012 = 0.018 amu.
Decrease of 1 amu mass results in release of energy = 931.26 MeV
 Energy released = 0.018 x 931.26
= 16.762 MeV per He atom. 

	Q2. Two microgram of phosphorus-32 is injected into a living system for biological tracer studies. The half-life of 15P32 is 14 days. How long will it take for radioactivity to fall to 10% of the initial value? 

	Ans2.  = 0.693/14 days
t = 2.303/0.693 x 14 days log 1/0.10 = 46.5 days. 

	Q3. A sample of wood has an activity of 2.5 disintegrations per second. A freshly cut wooden tree has an activity of 10 disintegrations per second. Estimate the age of the wood sample. The half-life of carbon-14 is 5730 years. 

	Ans3.  = 0.693/5730 years
t = 2.303/0.693 x 5730 log 10/2.5 = 11465 years. 

	

	Five mark questions with answers

	Q1. (a) Define group displacement law, give one example.
(b) What is half life period and average life period? What is relation ship between them? 

	Ans1. Hint : (a) Group displacement law : (Soddy, Russel and Fajan) during -ray decay mass number is decreased by 4 units and atomic number by 2 units but during -ray decay mass number of daughter element remain the same and atomic number is increased by one unit.


	Q2. (a) Explain theory of radio activity or what is the cause of radio active disintegration.
(b) Define artificial disintegration give one example.
(c) What are disintegration series? 

	Ans2. (a) Theory of radio activity
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(a) Elements lying above stability zone will lose -particles and their N/P ratio decreases
11Na24  12Mg24 + -1e0.
Ratio of N/P = 13/11 = 1.18 (before losing radio activity). Ratio (after losing) N/P = 12/12 = 1.
(b) elements lying below stability zone will lose -particles and N/P ratio will increase 92U238  90Th234 + 2H4.
(c) Various changes taking place (z atomic number)
(i) Z  Z - 1
1P1 changes to 0n1 (k-electron capture with no emission)
(ii) Z  Z - 1
1P1  0n1 (when positron is emitted)
(iii) Z  Z + 1
0n1  1P1 (-particle is emitted)
(b) Artificial radio activity (discovered by Irene Curie and Fredrich Joliot in 1935) : It is a process in which a new radio active isotope of a known element is formed by the bombardment of an element with a lighter particle.
13Al27 + 2He4  15P30 + 0n1
(c) Disintegration series :
Series 
Name 
examples 
Final nuclide 
Particles 
4n 
Th series 
90Th232 
82Pb208 
lost  = 6,
 = 4 
4n + 1 
Np. series 
92U241 
83Bi213 
7, 5 
4n + 2 
U-series 
92U238 
82Pb206 
8, 6 
4n + 3 
Ac-series 
89Ac227 
82Pb207 
5, 3 



