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STUDENT-

MULTIPLE CHOICE QUESTIONS,

1. When alpha particles are sent through a thin gold foil, most of them go straight through the
foil, because

(a) Alpha particles are positively charged

(b) Mass of alpha particle is more than mass of electron
() Most of the part of an atom is empty space

(d) Alpha particles moves with high velocity

Answer : (c) Most of the part of an atom is empty space

2.  The radius of an atomic nucleus have an order of,
(a) 10°m (b) 10%5m () 10%2m (d) 10'°m
Answer : (b) 10%°m

3.  Inan experiment of scattering of alpha particle showed for the first time that the atom has,
(a) Electron (b) Proton (c) Neutron (d) Nucleus
Answer : (d) Nucleus

4.  The existence of positively charged nucleus was established by,
(a) Bohr's model of H-atom (b) Positive ray analysis
(c) e Scattering experiment (d) Thomson’'s model of atom

Answer: (c) o Scattering experiment

5.  What was the order of thickness of gold foil on which beam of alpha particles allowed to fall
in Geiger-Marsden Experiment?

(a) 10°m (b) 10"m (c) 107m (d) 10°m
Answer: (c) 10"m




6. In Geiger Marsden experiment, the expression of distance of closest approach to the nucleus

of a alpha particle before it comes to momentarily at rest and reverse its direction is,
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7.  According to Bohr’s postulates, an electrons revolve around the nucleus in orbits.
(a) Dynamic (b) Stationary
(c) Lower (d) First

Ans:- (b) Stable or stationary

8.  The angular momentum of the electron in the nth allowed orbit is;
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9.  Which spectral series of hydrogen lie in UV region.
(a) Paschen (b) Lyman
(c) Brackett (d) Balmer
Ans:- (b) Lyman Series

10. Inequation Ex= l;b, what does this negative sign indicates.

(a) Electrons are free to move
(b) Electron is bound with nucleus.
() Kinetic energy is equal to potential energy

(d) Atom is radiating energy




(ii)  Completion Type Questions
1.  The angle of scattering 8 for zero value of impact parameter b is

Answer: 180°.

2. The frequency spectrum of radiation emitted as per Rutherford’s model of atom is

Answer: Continuous.

3. The scattering angle will decreases with the in impact parameter.

Answer: Increase

4. An alpha particle contains protons and neutrons.

Answer: Two, two.

5. According the Rutherford’s model of an atom, the most of space in atom is

Answer: Empty.

6.  The radius of an atom is about m and that of nucleus is m.
Answer: 10" m and 10" m.
7.  The Rutherford’s model of an atom cannot explain the characteristics spectrum

emitted by H-atom.

Answer: Line
8. The force responsible for scattering of alpha particle with target nucleus is

Answer: Electrostatic force

9. The ST unit of impact parameter is

MAnisywwer: ZWietex.

10. If the size of first orbit of hydrogen atom is 0.5 A, the size of 2% orbit of hydrogen atom

would be

Ans. 2 :31 {r ««n?}

SHORT ANSWER TYPE QUESTIONS;

[1] 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?

=-136eV=-136x16x10%J&n=1,e=1.6x10-19C, m=9.1x 103 kg, k=9 x 10°
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[2] 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//m & ¢ =3 x 108m/s]
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[ni = 2,3,4---] to lower energy level [ns= 1], we get

M = 1218A°% ), = 1028 A°, A, = 974.3 A°, J,=951.4 A°

[3] Obtain the ratio of nuclei radii of gold isotope 70AU 7 & silver isotope 47Ag'%".what is the
approximate ratio of the nuclear mass density. R= R, AY® [Al=197,A2 = 107]
Rau _ Ro[197]1/3

Rag Rol107)13 =123[ji]1:1,as the mass density doesnot depend upon the mass no.

[4] 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

s
102.7nm
_ hc _ 6.6x1073* x3x108 i _
E= —= — Jandinev ,E=12.04 ev
A 102.7 x 10~°
E=E2-El

=-1.51[n =3] - -13.6[n =1] = 12.04 ev
Hence transition is from 3to 1

[5] 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?

A B 0ev

¢ C D

-2ev

- 4.5ev

-10ev hc 6.6 x1073% x3x108
[a]E = —= — =4.5ev.Hence B
A 275 x 1079

[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.




[6]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'm™]

> =R ——] or & = R[5 ——] or A =4.05x 10°m

nfz  ni?
[7]Why is a very thin gold foil is used in the a scattering expts.?
It is to minimize the multiple scattering due to more than one gold atom
LONG ANSWER TYPE QUESTION;

[1 ](a) Using Bohr’s second postulate of quantization of orbital angular momentum
show that the circumference of the electron in the n™ orbital state in hydrogen
atom is n times the de Broglie wavelength associated with 1t.

(b) The clectron in hydrogen atom is initially in the third excited state. What is the
maximum number of spectral lines which can be emitted when it finally moves

to the ground state 7
[2] Using Bohr’s postulates, obtain the expression for the total energy of the electron in
the stationary states of the hydrogen atom. Hence draw the energy level diagram
showing how the line spectra corresponding to Balmer series occur due to transition

between energy levels.

[3] Using Bohr's postulates, obtain the expression for the total energy of the electron in
the stationary states of the hydrogen atom. Hence draw the energy level diagram
showing how the line spectra corresponding to Balmer series occur due to transition
between energy levels.

[4] (a) State the first two postulates of Bohr’s theory of hydrogen atom.

Also explain briefly the necessity for invoking these postulates to
describe the structure of the atom.

(b) Using Bohr's third postulate, write the Rydberg formula for the
spectrum of the hydrogen atom. With the help of this formula,
calculate the wavelength of the first member of the spectral line in
the Lyman series of the hydrogen spectrum.

(Take the value of Rydberg constant R = 1-03 x 107 m™})

[5] 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?
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