
Page 1 of 6 
 

INDIAN SCHOOL AL WADI AL KABIR 

CLASS: XII 
             DEPARTMENT: SCIENCE (2024-25) 

SUBJECT: PHYSICS 
   DATE: 04/11/2024 

WORKSHEET NO: 

13 

WITH ANSWERS 

TOPIC NUCLEI 
NOTE: A4 FILE 

FORMAT 

CLASS & SEC: NAME OF THE STUDENT: ROLL NO. 

 

Multiple choice type questions; 

 
ANSWERS OF MCQs; -(1). (D), 2. (A), 3. (D), 4. (C), 5. (A),6. (C)  

 
 

 

Assertion and Reason type questions; 
DIRECTIONS. In each of the following questions, read the two statements and choose if 

(A) both Assertion and Reason are true and the Reason is correct explanation of the Assertion. 
(B) both Assertion and Reason are true, but the Reason is not a correct explanation of the Assertion. 

(C) Assertion is true and Reason is false. 
(D) both, Assertion and Reason are false. 
1. Assertion: α-particle is a helium nucleus.  

    Reason: In α-decay, mass number as well as atomic number of the daughter is more than that of parent.  
(a) A    (b) B    (c) C    (d) D 

2. Assertion: Isotopes of an element can be separated by using a mass spectrometer. 
    Reason: Separation of isotopes is possible because of difference in electron numbers of isotopes.  

(a) A    (b) B    (c) C    (d) D 

3. Assertion: If a heavy nucleus is split into two medium sized parts, each of new nucleus will have  
     more binding energy per nucleon than original nucleus. 

1. A proton and an alpha particle having equal velocities approach a target nucleus. They come momentarily 
to rest and then reverse their directions. The ratio of the distance of closest approach of the proton to that of 
the alpha particle will be:             

(A)  
1

2
   (B) 2   (C) 

1

4
   (D) 4 

2. The potential energy between two nucleons inside a nucleus is minimum at a distance of about 
(A)  0.8 fm (B) 1.6 fm (C) 2.0 fm (D) 2.8 fm      

3. The curve of binding energy per nucleon as a function of atomic mass number has a sharp peak for helium 
nucleus. This implies that helium nucleus is          

(A) radioactive     (B) unstable  
(C) easily fissionable     (D) The more stable nucleus than its neighbors. 

4. Which of the following statements is not true for nuclear forces?     
(A) They are stronger than Coulomb forces. 
(B) They have about the same magnitude for different pairs of nucleons. 
(C) They are always attractive. 
(D) They saturate as the separation between two nucleons increases. 

5. The difference in mass of 7X nucleus and total mass of its constituent nucleons is 21·00 u. The binding 
energy per nucleon for this nucleus is equal to the energy equivalent of:      

 (A) 3 u   (B) 3·5 u  (C) 7 u   (D) 21 u 
6. The ratio of the nuclear density of two nuclei having mass numbers 64 and 125 is.   

 (A)  
64

125
  (B) 

5

4
   (C) 

4

5
   (D) 1 
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     Reason: Joining two light nuclei together to give a single nucleus of medium size means more  
     binding energy per nucleon in new nucleus.  

(a) A    (b) B    (c) C    (d) D 
4. Assertion: Density of nuclear matter is same for all nuclei 

     Reason: Density has nothing to do with mass and size of nucleus. 
(a) A    (b) B    (c) C    (d) D 

5. Assertion: 1 amu = 933 MeV 

     Reason: It follows from E = mc2  
(a) A    (b) B    (c) C    (d) D 

6. Assertion: Nuclei of isobars atoms have same size. 
     Reason: R = R0 A1/3 

(a) A    (b) B    (c) C    (d) D 

7. Assertion (A): The nucleus 𝑋3
7  is more stable than the nucleus 𝑌3

4 .     

    Reason (R): 𝑋3
7  contains a greater number of protons. 

(a) A    (b) B    (c) C    (d) D 
 

 
1.(c), 2. (c), 3. (b),4. (c),5. (c), 6. (a), 7. (C). 
 

SHORT ANSWER TYPE QUESTIONS: (2/3 marks) 
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Case- study based questions: - 

1. When subatomic particles undergo reactions, energy is conserved, but mass is not necessarily conserved. 

However, a particle's mass "contributes" to its total energy, in accordance with Einstein's famous equation, E 
= mc2. In this equation, E denotes the energy carried by a particle because of its mass. The particle can also 

have additional energy due to its motion and its interactions with other particles. Consider a neutron at rest 
and well separated from other particles. It decays into a proton, an electron and an undetected third particle 
as given here: Neutron → proton + electron + ??? 

The given table summarizes some data from a single neutron decay. Electron volt is a unit of energy. 

Column 2 shows the rest mass of the particle times the speed of light squared. 
 
 

 
 

 
 

 

(i) From the given table, which properties of the undetected third particle can be calculated? 
(a) Total energy, but not kinetic energy (b) Kinetic energy, but not total energy 

(c) Both total energy and kinetic energy (d) Neither total energy nor kinetic energy 
(ii) Assuming the table contains no major errors, what can we conclude about the (mc2) of the undetected 
third particle? 

(a) It is 0.79 MeV    (b) It is 0.39 MeV 
(c) It is less than or equal to 0.79 MeV; but we cannot be more precise. 

(d) It is less than or equal to 0.40 MeV; but we cannot be more precise. 
(iii) Could this reaction occur?        Proton → neutron + other particles 

(a) Yes, if the other particles have much more kinetic energy than mass energy. 
(b) Yes, but only if the proton has potential energy (due to interactions with other particles). 
(c) No, because a neutron is more massive than a proton. 



Page 6 of 6 
 

(d) No, because a proton is positively charged while a neutron is electrically neutral. 
(iv) How much mass has to be converted into energy to produce electric power of 500 MW for one hour? 

(a) 2 x 10-5 kg  (b) 1 x 10-5 kg  (c) 3 X 10-5 kg  (d) 4 x 10-5 kg 
Or 

       The equivalent energy of 1 g of substance is 
(a) 9 x 1013J  (b) 6 x 1012J  (c) 3 x 1013J  (d) 6 x 1013J 

 

Answers: - (i) a (ii) d (iii) b (iv) a (iv) Or a 
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