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Grade XII 

Chapter 12&13 – ATOMS AND NUCLIE 

Question Bank 
 

OBJECTIVE TYPE QUESTIONS 

1. Which of the following atoms has the lowest ionization potential? 

Ans. c 
2) The Bohr model of atom: 
(a) assumes that the angular momentum of electron is quantized 
(b) uses Einstein’s photoelectric equation 
(c) predicts continuous emission spectra for atoms 
(d) predicts the same emission spectra for all types of atoms 

 
Ans. (a) assumes that the angular momentum of electron is quantized 

3) Nuclear force is: 
(a) strong, short range and charge independent force 
(b) charge independent, attractive and long-range force 
(c) strong, charge dependent and short-range attractive force 
(d) long range, change dependent and attractive force 

Ans. (a) strong, short range and charge independent force 

4) If 13.6 eV energy is required to ionize the hydrogen atom, then energy required to 
remove an electron from n = 2 is 
(a) 10.2 eV 
(b) 0 eV 
(c) 3.4 eV 
(d) 6.8 eV. 
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5) In Bohr’s model of an atom which of the following is an integral multiple of h/2π? 
(a) Kinetic energy 
(b) Radius of an atom 
(c) Potential energy 
(d) Angular momentum 

6) The K.E. of the electron in an orbit of radius r in hydrogen atom is proportional to 

 
 

7) The ratio between Bohr radii is 
(a) 1 : 2 : 3 
(b) 2 : 4 : 6 
(c) 1 : 4 : 9 
(d) 1 : 3 : 5 
Answer: c 

8) The longest wavelength in Balmer series of hydrogen spectrum will be 
(a) 6557 Å 
(b) 1216 Å 
(c) 4800 Å 

 

(d) 5600 Å 

Answer: a 

(a) 6557 Å 
For longest wavelength in Balmer series n1 = 2 and n2 = 3 
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9) In terms of Rydberg constant R, the wave number of the first Balmer line is 
(a) R 
(b) 3R 
(c) 5/36R 
(d) 8/9R 

10) The ionization energy of hydrogen atom is 13.6 eV. Following Bohr’s theory, the 
energy corresponding to a transition between 3rd and 4th orbits is 
(a) 3.40 eV 
(b) 1.51 eV 
(c) 0.85 eV 
(d) 0.66 eV 

 
 

11) The energy of hydrogen atom in the nth orbit is En, then the energy in the nth 
orbit of single ionised helium atom is 

 

Answer: c 
Explanation: 
(c) As energy E 𝖺 Z² 
For hydrogen atom Z = 1, 
for Helium Z = 2 
EHe = 4En 

 

2 marks type questions; 
1. Write any two characteristic properties of nuclear force. 
Answer: 
a. Nuclear forces are strongest forces in nature. 
b. Nuclear forces are charge independent. 
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2. Two nuclei have mass numbers in the ratio 1: 8. What is the ratio of their nuclear 
radii? 

 
3. 

 

Ans. 

4. 

 
 
 
 
 
 
 

5. 

 

6. 
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7. 

 
 
 

 

1. 931 MeV 
2. energy acquired by an electron; potential difference of 1 V. 
3.ratio of; nucleus; volume 

4. of an element; same atomic number; different atomic weights. 
5. different elements; atomic weight; atomic numbers. 
6. same number of neutrons. 

 
3 MARKS QUESTIONS 
1. An electron and alpha particle have the same de-Broglie wavelength associated 
with them. How are their kinetic energies related to each other? 
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2. Two nuclei have mass numbers in the ratio 1: 2. What is the ratio of their nuclear 
densities? 

 
 

 
3. Two nuclei have mass numbers in the ratio 8:125. What is the ratio of their nuclear 
radii? 

4. A heavy nucleus X of mass number 240 and binding energy per nucleon 7.6 MeV 
is split into two fragments Y and Z of mass numbers 110 and 130. The binding 
energy of nucleons in Y and Z is 8.5 MeV per nucleon. Calculate the energy Q 
released per fission in MeV. 

 

5. Draw a plot of potential energy of a pair of nucleons as a function of their 
separation. Write two important conclusions which you can draw regarding the 
nature of nuclear forces. 
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6. 
 

7. 
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8) It is found experimentally that,13.6eV energy is required to separate a 

hydrogen atom into a proton and electron. Compute the orbital radius and the 

velocity of electron in a hydrogen atom? 

Ans. E = - 13.6 eV = -13.6 x 1.6 x 10
-19

 J & n=1, e = 1.6 x 10-19C, m = 9.1 x 10
-
 

31
 kg, k = 9 x 10

9
 

T.E of electron =    or -13.6 x 1.6 x 10
-19

 =    or 

r = 5.3 x10
-11

 m 

K.E = ½ mv
2
 =  

v =  = 2.2 x10
6
m/s 

9) Using the Rydberg formula, calculate the wave lengths of the first four spectral lines in the 

Lyman series of the Hydrogen spectrum. [R = 1.03 x 10
7
/m & c = 3 x 10

8
m/s] 

Ans. 

 

      = R 

[ni = 2,3,4 --- ] to lower energy level [nf = 1] , we get 

λ1 = 1218A
0
, λ2 = 1028 A

0
, λ2 = 974.3 A

0
, λ4= 951.4 A

0
 

 

10) Obtain the ratio of nuclei radii of gold isotope 79AU 
197

 & silver isotope 47Ag
107

. What is 

the approximate ratio of the nuclear mass density. R= Ro A
1/3

 [A1= 197,A2 = 107] 

 

 =  = 1.23[ii]1:1,as the mass density does not depend upon the mass no. 

11) The energy level diagram of an element is given alongside. Identify by doing necessary 

calculations, which transition corresponds to the emission of a spectral line of wavelength 

102.7nm. 

 

E =  =    J and in ev ,E = 12.04 ev 

E = E2- E1 

= -1.51[n =3] - -13.6[n =1] = 12.04 ev 
 

Hence transition is from 3 to 1 
 

12) The energy levels of an atom are shown below. Which of them will result in the 

transition of a photon of wavelength 275nm? [b] Which transition corresponds to emission of 

radiation of maximum wave length? 
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Ans. 

a] E =  =  =4.5ev.Hence B 
[b] The radiation of maximum wavelength is emitted when the change in energy is 

minimum. Transition A has the minimum change of energy and therefore transition A emits 

the maximum wave length. 

 

13) Find the wave length of the hydrogen line in the Pfund [n= 4] series that has the largest 

wavelength. 

The largest wavelength corresponds to the smallest frequency. This, in turn, means a 

transition involving minimum energy. Clearly, the transition from n=5 states to n =4 is what 

is required [R = 1.097 x 10
7
m

-1
] 

      = R              or     = R              or λ = 4.05 x 10
-6

 m 

LONG ANSWE QUESTIONS 

1) Using Rutherford model of the atom, derive the expression to find the 
total energy of the electron in hydrogen atom. What is the significance of 
total negative energy possessed by the electron? 
2) 

 

 
ASSERTION REASONING QUESTIONS 

Directions: These questions consist of two statements, each printed as 
Assertion and Reason. While answering these questions, you are required to 
choose any one of the following four responses. 

(a) If both Assertion and Reason are correct and the Reason is a correct 
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explanation of the Assertion. 
(b) If both Assertion and Reason are correct but Reason is not a correct 
explanation of the Assertion. 
(c) If the Assertion is correct but Reason is incorrect. 

(d) If both the Assertion and Reason are incorrect. 
 

1) Assertion: The force of repulsion between atomic nucleus and α-particle 
varies with distance according to inverse square law. 

Reason: Rutherford did α-particle scattering experiment. 

Answer(b) Rutherford confirmed that the repulsive force of α- particle due to nucleus varies with distance 
according to inverse square law and that the positive charges are concentrated at the centre and not 
distributed throughout the atom. 

 

2) Assertion: In Lyman series, the ratio of minimum and maximum 
wavelength is 3/4 

Reason: Lyman series constitute spectral lines corresponding to transition 
from higher energy to ground 
state of hydrogen atom. 
Ans. b 

 

3) Assertion: Density of all the nuclei is same. 
Reason: Radius of nucleus is directly proportional to the cube root of mass 
number. 
Ans.a 

 

4) Assertion: Neutrons penetrate matter more readily as compared to 
protons. 
Reason: Neutrons are slightly more massive than protons. 
Ans. b 

5) Assertion: The mass number of a nucleus is always less than its atomic 
number. 

Reason: Mass number of a nucleus may be equal to its atomic number. 
Answer(d) In case of hydrogen atom mass number and atomic number are equal. 

CASE BASE STUDY QUESTIONS 
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1) 
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Ans. 
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2) 
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Ans. 
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3) 
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