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DPP – 1 (Atomic Structure) 
 

 

 

 

 

 

 

 

 

 

Q 1.  In Rutherford's experiment the number of α-particles scattered through an angle of 

90° is 28 per minute. Then the number of particles scattered through an angle of 60° 

per minute by the same nucleus is – 

 (a) 28 per minute      (b) 112 per minute   

 (c) 12.5 per minute     (d) 7 per minute  

 

Q 2.  The ratio of the areas within the electron orbits for the first excited state to the ground 

state for the hydrogen atom is - 

 (a) 2 : 1  (b) 4 : 1   (c) 8 : 1  (d) 16 : 1 

 

Q 3. An electron in hydrogen atom makes transition from n1 to n2 state. The time period of 

electron in initial state is 8 times than in final state then possible values of n1 and n2 

are 

(a) n1 = 4 to n2 = 2  (b) n1 = 8 to n2 = 2  

(c) n1 = 8 to n2 = 1  (d) n1 = 6 to n2 = 4 

 

Q 4. In Bohr model of hydrogen atom let R, V and E represent radius of orbit speed of 

electron and total energy of electron respectively. Which of following quantities are 

proportional to quantum number n? 

(a) VR    (b) RE/V 

(c) 
𝑉

𝐸
    (d) 

𝑅

𝐸
 

 
Q 5. The ground state and first excited state energies of hydrogen atom are – 13.6 eV and 

             – 3.4 eV respectively. If potential energy in ground state is taken to be zero. Then: 

(a) potential energy in the first excited state would be 20.4 eV 

(b) total energy in the first excited state would be 23.8 eV  

(c) kinetic energy in the first excited state would be 3.4 eV 

(d) total energy in the ground state would be 13.6 eV 

  

Q 6. The energy, the magnitude of linear momentum and orbital radius of an electron in a 

hydrogen atom corresponding to the quantum number n are E, P and r respectively. 

Then according to Bohr’s theory of hydrogen atom:  

(a) EPr is proportional to 1/n  (b) P/E is proportional to n 

(c) Er is constant for all orbits (d) Pr is proportional to n  
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Q 7. The magnetic field at the centre of a hydrogen atom due to the motion of the electron 

in the first Bohr orbit is B. The magnetic field at the centre due to the motion of the 

electron in the second Bohr orbit will be – 

(a) B/4   (b) B/8   (c) B/32   (d) B/64 

 

Q 8.                        Match the Column 

COLUMN I   COLUMN II 

 (A) Angular speed  (P) ∝ 
𝑛3

𝑍2
 

 (B) Time period  (Q) ∝ n  

(C) Angular momentum (R) ∝ 
𝑍2

𝑛3    

(D) Magnetic moment  (S) ∝ 
𝑍3

𝑛5   

(E) Magnetic Field 

 

Q 9.  Let An be the area enclosed by the nth orbit in a hydrogen atom. The graph of  

             𝑙𝑛 (
𝐴𝑛

𝐴1
) against ln(n) will– 

(a) be a straight line with slope 2  

(b) be a straight line with slope 4  

(c) be monotonically increasing nonlinear curve  

(d) be a circle  

 

Q 10. The size of a nucleus is of the order of 10−14 m. Calculate the order of the magnitude 

of velocities with which neutrons and protons move inside the nucleus. The mass of a 

neutron or proton = 1.675 × 10−27kg. 

(a)  107 𝑚𝑠−1  

(b)  106 𝑚𝑠−1  

(c)  105 𝑚𝑠−1  

(d)  104 𝑚𝑠−1  

 

Q 11. An electron is in an excited state in a hydrogen-like atom. It has a total energy of -3.4 

eV. The kinetic energy of the electron is E and its de Broglie wavelength is . 

(a) E = 6.8 eV,  ~ 6.6  10-10 m   

(b) E = 3.4 eV,   ~ 6.6  10-10 m 

(c) E = 3.4 eV,  ~ 6.6  10-11 m   

(d) E = 6.8 eV,  ~ 6.6  10-11 m 

 

 COMPREHENSION (Q.12 TO Q.14) 

Let us assume a different atomic model in which electron revolves around the nucleus 

(proton) at a separation r under the action of force which is different from electro-static 

force of attraction.  The potential energy between an electron and the proton due to this 

force is given by U = –k/𝑟4 where k is a constant. 

 

Q.12    Find the radius of nth Bohr’s orbit– 

 (a) 𝑟 =
𝜋

𝑛ℎ
√𝑘𝑚    (b) 𝑟 =

2𝜋

𝑛ℎ
√𝑘𝑚   

            (c) 𝑟 =
4𝜋

𝑛ℎ
√𝑘𝑚    (d) 𝑟 =

8𝜋

𝑛ℎ
√𝑘𝑚 
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Q.13    The velocity in the nth orbit is given by– 

      (a) 𝑉 =
𝑛ℎ

8𝜋2𝑚√𝑘𝑚
    (b) 𝑉 =

𝑛2ℎ

8𝜋2𝑚√𝑘𝑚
   

(c) 𝑉 =
𝑛ℎ2

4𝜋2𝑚√𝑘𝑚
    (d) 𝑉 =

𝑛2ℎ2

8𝜋2𝑚√𝑘𝑚
   

 

Q.14     The total energy of the electron in the nth orbit is given by– 

(a) 𝑇. 𝐸. =
−𝑛4ℎ4

128𝜋4𝑚2𝑘
    (b) 𝑇. 𝐸. =

𝑛4ℎ4

128𝜋4𝑚2𝑘
   

(c) 𝑇. 𝐸. =
𝑛4ℎ4

256𝑘𝜋4𝑚2
  (d) 𝑇. 𝐸. =

−𝑛4ℎ4

256𝑘𝜋4𝑚2
   

 

Q.15    An H like atom in ground state is placed in a uniform magnetic induction B such that 

plane normal of the electron orbit makes an angle of 30º with the magnetic induction. 

The torque acting on the orbiting electron is 

             (a) 
𝑒ℎ𝛣

8𝜋𝑚
    (b) 

𝑒ℎ

4𝜋𝑚
  

 (c) 
2𝑒ℎ

3𝜋𝑚
     (d) Zero 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

Answer Key 

 

 

 

 

 

Ans.8    A → R; B → P; C → Q; D → Q; E→ S 
 

Q.1      b Q.2   d Q.3   a Q.4    a,b,c Q.5   a,b,c,d 

Q.6    a,b,c,d Q.7    c Q.9    b Q.10    a Q.11    b 

Q.12   c Q.13  d Q.14   c Q.15    a 
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Q1) In Rutherford's experiment the number of α-particles scattered through an angle 
of 90° is 28 per minute. Then the number of particles scattered through an angle of 
60° per minute by the same nucleus is -

(a) 28 per minute  (b) 112 per minute 

(c) 12.5 per minute (d) 7 per minute 



Q2) The ratio of the areas within the electron orbits for the first excited state to the 
ground state for the hydrogen atom is -

(a) 2 : 1 (b) 4 : 1 (c) 8 : 1 (d) 16 : 1



Q3) An electron in hydrogen atom makes transition from n1 to n2 state. The time 
period of electron in initial state is 8 times than in final state then possible values of 
n1 and n2 are

(a) n1 = 4 to n2 = 2 (b) n1 = 8 to n2 = 2
(c) n1 = 8 to n2 = 1 (d) n1 = 6 to n2 = 4



Q4) In Bohr model of hydrogen atom let R, V and E represent radius of orbit speed 
of electron and total energy of electron respectively. Which of following quantities 
are proportional to quantum number n?

(a) VR

(b) RE/V

(c) 
𝑉

𝐸

(d) 
𝑅

𝐸



Q5) The ground state and first excited state energies of hydrogen atom are – 13.6 eV 
and – 3.4 eV respectively. If potential energy in ground state is taken to be zero. 
Then:

(a) potential energy in the first excited state would be 20.4 eV

(b) total energy in the first excited state would be 23.8 eV 

(c) kinetic energy in the first excited state would be 3.4 eV

(d) total energy in the ground state would be 13.6 eV



Q6) The energy, the magnitude of linear momentum and orbital radius of an electron 
in a hydrogen atom corresponding to the quantum number n are E, P and r 
respectively. Then according to Bohr’s theory of hydrogen atom:

(a) EPr is proportional to 1/n (b) P/E is proportional to n

(c) Er is constant for all orbits (d) Pr is proportional to n 



Q7) The magnetic field at the centre of a hydrogen atom due to the motion of the 
electron in the first Bohr orbit is B. The magnetic field at the centre due to the 
motion of the electron in the second Bohr orbit will be -

(a) B/4 (b) B/8 (c) B/32 (d) B/64



Q8) Match the Column

COLUMN I COLUMN II

(A) Angular speed (P) 
𝑛3

𝑍2

(B) Time period (Q)  n

(C) Angular momentum (R) 
𝑍2

𝑛3

(D) Magnetic moment (S) 
𝑍3

𝑛5

(E) Magnetic Field



Q9) Let An be the area enclosed by the nth orbit in a hydrogen atom. The graph of 

𝑙𝑛
𝐴𝑛

𝐴1
against ln(n) will–

(a) be a straight line with slope 2 

(b) be a straight line with slope 4 

(c) be monotonically increasing nonlinear curve 

(d) be a circle 



Q10) The size of a nucleus is of the order of 10−14 m. Calculate the order of the 
magnitude of velocities with which neutrons and protons move inside the nucleus. 
The mass of a neutron or proton = 1.675 × 10−27kg. 

(a) 107 𝑚𝑠−1

(b) 106 𝑚𝑠−1

(c) 105 𝑚𝑠−1

(d) 104 𝑚𝑠−1



Q11) An electron is in an excited state in a hydrogen-like atom. It has a total energy 
of -3.4 eV. The kinetic energy of the electron is E and its de Broglie wavelength is .

(a) E = 6.8 eV,  ~ 6.6  10-10 m
(b) E = 3.4 eV,  ~ 6.6  10-10 m
(c) E = 3.4 eV,  ~ 6.6  10-11 m
(d) E = 6.8 eV,  ~ 6.6  10-11 m



COMPREHENSION (Q12 to Q14)
Let us assume a different atomic model in which electron revolves around the nucleous
(proton) at a seperation r under the action of force which is different from electro-static 
force of attraction.  The potential energy between an electron and the proton due to this 

force is given by U = –k/𝑟4 where k is a constant.

Q12) Find the radius of nth Bohr’s orbit–

(a) 𝑟 =
𝜋

𝑛ℎ
𝑘𝑚 (b) 𝑟 =

2𝜋

𝑛ℎ
𝑘𝑚

(c) 𝑟 =
4𝜋

𝑛ℎ
𝑘𝑚 (d) 𝑟 =

8𝜋

𝑛ℎ
𝑘𝑚



Q13) The velocity in the nth orbit is given by–

(a) 𝑉 =
𝑛ℎ

8𝜋2𝑚 𝑘𝑚
(b) 𝑉 =

𝑛2ℎ

8𝜋2𝑚 𝑘𝑚

(c) 𝑉 =
𝑛ℎ2

4𝜋2𝑚 𝑘𝑚
(d) 𝑉 =

𝑛2ℎ2

8𝜋2𝑚 𝑘𝑚



Q14) The total energy of the electron in the nth orbit is given by–

(a) 𝑇. 𝐸. =
−𝑛4ℎ4

128𝜋4𝑚2𝑘
(b) 𝑇. 𝐸.=

𝑛4ℎ4

128𝜋4𝑚2𝑘

(c) 𝑇. 𝐸. =
𝑛4ℎ4

256𝑘𝜋4𝑚2 (d) 𝑇. 𝐸. =
−𝑛4ℎ4

256𝑘𝜋4𝑚2



Q15) An H like atom in ground state is placed in a uniform magnetic induction B 
such that plane normal of the electron orbit makes an angle of 30º with the magnetic 
induction. The torque acting on the orbiting electron is 

(a)
𝑒ℎ𝛣

8𝜋𝑚
(b)

𝑒ℎ

4𝜋𝑚

(c)
2𝑒ℎ

3𝜋𝑚
(d) Zero
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