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1.� The photoelectric effect can be explained on the basis of

� (a)�Wave theory� (b)�Electromagnetic theory

� (c)�Quantum theory� (d)�Corpuscular theory

2.� The wavelength of matter waves is independent of

� (a)�Mass� (b)�Velocity

� (c)�Momentum� (d)�Charge

3.� If E , E , E  and E  are the respective kinetic energies of electron, deutron, 1 2 3 4

proton and neutron having same de-Broglie wavelength, select the correct 
order in which those values would incrase:

� (a)�E , E , E , E (b)�E , E , E , E�1 3 4 2 2 4 1 3

� (c)�E , E , E , E (d)�E , E , E , E�2 4 3 1 3 1 2 4

4.� Light of frequency 2.5v  is incident on a metal surface of threshold frequency 0

2v . If its frequency is halved and intensity is made doubled find the new 0

value of photoelectric current.

� (a)�4 unit� (b)�2.5. unit

� (c)� zero� (d)�1.05 unit
–15.� What is the momentum of photon of energy 3MeV in kg ms ?

� (a)� � (b)�

� (c)� � (d)�

6.� What is the momentum of an electron beam of wavelength 4Å? 
–34(h = 6.62 × 10 Js)

� (a)� � (b)�

� (c)� � (d)�

12 110 kg ms- 21 11.6 10 kg ms- -´

8 13 10 kg ms-´ 19 11.6 10 kg ms- -´

24 11.65 10 kg ms- -´ 5 13 10 kg ms-´
30 19.1 10 kg ms- -´ 24 13.9 10 kg ms- -´
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7.� The variation of the de-Broglie wavelength (l) with the potential (V) 
through which an electron is accelerated from rest is shown in graph below 

� Choose the correct option:

� (a)�l�a V� (b)�

� (c)� � (d)�

8.� A proton and electron have same velocity. Which one option is correct for 
deBroglie wavelength of Proton (l ) and electron (l )?P e

� (a)� � (b)�

� (c)� � (d)�

149.� The threshold frequency of a certain metal is 3.3 × 10  Hz. If light of 
14

 frequency 8.2 × 10 Hz is incidenet on the metal, predict the cut off voltage 
–34for photoelectric emission. (h = 6.62 × 10  Js) 

� (a)�202.74 V� (b)�305.12V

� (c)�531.5 V� (d)�200 V

10.� What is the momentum of an electron with K.E of 120 eV. (Given h = 6.63 × 
–34 –31 –1910 Js, Me = 9.1 × 10  Kg; 1 eV = 1.6 × 10 J)

� (a)� � (b)�

� (c)� � (d)�

Answer
Q.� 1� 2� 3� 4� 5� 6� 7� 8� 9� 10

A.� (c)� (d)� (c)� (c)� (b)� (a)� (c)� (b)� (a)� (b)

�

l

V

Vla
1

V
la 2vla

0p el l= ¹
p el l<

p el l> 0p e= =l l

19 12 10 kg ms- -´ 24 15.88 10 kg ms- -´

9 19 10 kg ms-´ 19 15 10 kg ms-´
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Chapter-12 and 13 Atom & Nuclei 
MCQ

1. a-particles are incident on a thin gold foil. For what angle of deviation will 
the number of a-particle be minimum?

 (a) 0° (b) 90°

 (c) 120° (d) 180°

2. Number of electrons and neutrons in          atom will be-

 (a) electrons = 92  (b) electrons = 144

  Neutrons = 144  Neutrons = 92

 (c) electrons = 236 (d) electrons = 92

  Neutrons = 92  Neutrons = 236

3. After losing two electrons, to which particle does a helium atom get 
transformed into?

 (a) a-particle  (b) b-particle

 (c) g-particle (d) photon

4. The energy released in fusion reaction 

 Where B.E of 

 (a) 4.5 MeV (b) 5.9 MeV

 (c) 6.2 MeV (d) 3.27 MeV

5. Two nuclei of mass numbers 1 and 27 have their radii ratio as—

 (a) 2 : 5 (b) 5 : 2

 (c) 1 : 5 (d) 1 : 3

6. The light energy emitted by a star is due to— 

 (a) Joining of nuclei

 (b) Burning of nuclei

 (c) Breaking of nuclei

 (d) Reflection of solar light

236
92 U

2 3
1 2H 2.23 MeV and He 7.73 MeV= =
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7. Energy of an electron in nth orbit of hydrogen atom is—

 (a)  (b)

 (c)  (d)

8. According to de-Broglie explanation of Bohr's second postulate of 
quantisation, the standing particle wave n a circular orbit for n = 4 is given 
by—

 (a)  (b)

 (c)  (d)

9. Angular momentum of an electron in the second orbit of an atom is—

 (a)  (b)

 (c)  (d)

10. According to the Bohr's atomic theory, what will be the energy of hydrogen 
atom for principal quantum number ¥?

 (a) Infinite (b) –13.6 eV

 (c) 13.6eV (d) Zero

11. The wavelength limits of Lymas, Balmer and Paschen series are l , l  and l  L B P

respectively. Wavelengths in increasing order can be written as—

 (a)  (b)

 (c)  (d)

12. Two nuclei have mass numbers in the ratio of 1 : 2. What is the ratio of their 
deusities?

 (a) 1 : 2 (b) 2 : 1

 (c) 1 : 1 (d) 3 : 1
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13. One milligram of matter is converted into energy, the energy released will be 

 (a)  (b) 

 (c) 10 J (d) 900 J

14. If in a nuclear fusion process, the masses of the fusion nuclei are m  and m  1 2

and mass of the resultant nucleus is m , then3

 (a) m  = (m  – m ) (b) m  < (m  + m )3 1 2 3 1 2

 (c) m  = m  + m  (d) m  = m  – m3 1 2 3 2 1

415. The biuding energy of deuteron is 2.2. MeV and that of He is 28MeV. If two 2
4deuteron are fused to form one He then energy released is —2

 (a) 30.5 MeV (b) 23.6 MeV

 (c) 31.5 MeV (d) 19.5 MeV

Answers
1. (d)

2. (a)

3. (a)

4. (d)

5. (d)

6. (a)

7. (a)

8. (c)

9. (b)

10. (d)

11. (d)

12. (c)

13. (a)

14. (b)

15. (b)



 Dual Nature

 For question two statements are given one labelled assertion A and the other

 labelled Reason R. Select the correct answer to these questions from the codes

 a), b), c) and d) as given below.

 a) Both A and R are true and R is correct explanation of A 

 b) Both A and R are true but R is not correct explanation of A 

 c) A is true but R is false

 d) A is false and R is also false

1. Assertion : Photoelectric effect demonstrate the wave nature of light.

 Reason : The number of photoelectrons is proportional to the frequency of

 light.

2. Assertion : The energy of X-ray photon is greater than that of visible light

 photon.

 Reason : X-ray photon in vacuum travels faster than light photon.

3. Assertion : A partial of mass mat rest decays into two particles of masses m1

 and m  having non-zero velocities, will have ratio of de-Broglie wavelengths2

 unity.

 Reason : Here we cannot apply conservation of linear momentum.

4. Assertion : Light of frequency 1.5 times the threshold frequency is incident on

 a photo sensitive material of the frequency is halved and intensity is doubled,

 the photo electric current remains unchanged.

 Reason : The photo electric current varies diversity with the intensity of light

 and frequency of light.

5. Assertion : A photon has no rest mass, yet it carries definite momentum.

 Reason : Momentum of photon is due to its energy and hence its equivalent

 mass.

 Answers : 

 1. a) 2. c) 3. c) 4. d) 5. a)
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Assertion - Reason Question (Atom & Nuclei)

1 Assertion : Balmer series lie in the visible region of electro magnetic spectrum

 Reason : Wavelength of photon emitted when electron jumps from higher

 energy state to lower energy

 Stable is given 

2. Assertion : Total energy of an electron in hydrogen atom is negative.

 Reason : Electron is bounded to the nucleus.

3. Assertion : In a radioactive decay an electron is emitted by the nucleus.

 Reason : Electron are present inside the nucleus.

4. Assertion : Force acting between proton-proton (f ) is less than fine actingpp

 between proton-proton (f ) inside a nucleus.pn

 Reason : Protons being positively charged, repel each other by coulombian

 free.

5. Assertion : Unlike gravitational and electro-static forces, nuclear force has

 limited range.

 Reason : Nuclear forces do not obey inverse square law.

Case Study Questions

DUAL NATURE OF MATTER & RADIATION

I. Photocell is usually a vacuum tube having two electrodes. One is a cathode

 made of a photo sensitive material, which units electrons when exposed to

 light of sufficient frequency and the other is an anode. Which is maintained at 

 a positive potential with respect to cathode. When light of suitable frequency

 strikes on cathode, electrons are inutted from cathode and are attracted to the

 anode and a current flows. This current can be used to open a door, ring a bell

Assertion - Reason Question (Atom & Nuclei)

1 Assertion : Balmer series lie in the visible region of electro magnetic spectrum

 Reason : Wavelength of photon emitted when electron jumps from higher

 energy state to lower energy

 Stable is given 

2. Assertion : Total energy of an electron in hydrogen atom is negative.

 Reason : Electron is bounded to the nucleus.

3. Assertion : In a radioactive decay an electron is emitted by the nucleus.

 Reason : Electron are present inside the nucleus.

4. Assertion : Force acting between proton-proton (f ) is less than fine actingpp

 between proton-proton (f ) inside a nucleus.pn

 Reason : Protons being positively charged, repel each other by coulombian

 free.

5. Assertion : Unlike gravitational and electro-static forces, nuclear force has

 limited range.

 Reason : Nuclear forces do not obey inverse square law.

Case Study Questions

DUAL NATURE OF MATTER & RADIATION

I. Photocell is usually a vacuum tube having two electrodes. One is a cathode

 made of a photo sensitive material, which units electrons when exposed to

 light of sufficient frequency and the other is an anode. Which is maintained at 

 a positive potential with respect to cathode. When light of suitable frequency

 strikes on cathode, electrons are inutted from cathode and are attracted to the

 anode and a current flows. This current can be used to open a door, ring a bell

1
= R

1
22

-
1

2n

n=3 to 00 
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 Attempt any 4 sub-parts from each question.

 Each question carries one mark.

1. Photocell is based on the phenomenon of 

 a)  Compton effect   b) Photo electric effect 

 c) Magnetic effect of current  d) Photo electric effect 

2. If the wavelength of evident radiation is greater than the threshold wave length

 for a metal surface then

 a) Kinetic energy of photoelectron will be higher 

 b) Photoelectric current will be higher 

 c) Photoelectric effect will not take place 

 d) None of the above

3. A photocell units electrons when exposed to the light of the frequency of

 incident light is increased keeping intensity constant then

 a)  Magnitude of cut-off voltage will increase 

 b) Photo electric current will decrease 

 c) No photoelectron will unit 

 d) Photoelectrons will unit but their kinetic energy will be zero

4. Photoelectric effect is used in

 a) Cyclotron    b) Moving coil galvanometer 

 c) Van de Graaff Generator  d) Photocell 

5. Light radiations of suitable frequency incident on a photosensitive surface.

 How will the kinetic energy of photoelectrons vary if the intensity of incident

 radiations increased.

 a) Remains same    b) Increase 

 c) Decrease    d) None of the above

 Answers : 

 1. (b) 2. (c) 3. (a) 4. (d) 5. (a)
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II de Broglie Hyper thesis

 de Broglie in 1924 proposed that matter should also exhibit dual behaviour

 like properties. It means that just the photon has momentum as well as

 wavelength, de-Broglie gave the following relation between wavelength and

 momentum (p) of a material particles.

 

 When in is mars of the particles and v its velocity.

 Electron micros cope is mad on wave like behaviour of electron just as

 ordinary microscope utilize the wave nature of light. An electron microscope

 is a powerful tool in modern scientific research because it achieves a

 magnification of about 15 million times that of ordinary optical microscope.

 Attempt any 4 sub parts from each question.

 Each question carries 1 mark.

1. An electron, have same moments, which one has greater de-Bringlie

 wavelength?

 a) Electron  b) Proton 

 c) X-particle  d) All have same de-Bringlie wavelength 

2. An electron, a proton a electron and an alpha particle are moving with 

 speed. which one has greater de-Bronglie wavelength?

 a) Electron   b) Proton

 c) Decetron   d) Alpha particle

3. de-Broglie waves are :

 a) Light waves   b) Micro waves 

 c) Waves    d) All of the above

4. The magnification produced by electron microscope is 

 a) Greater than ordinary optical microscope

 b) Less than ordinary optical microscope 

 c) Same as that of ordinary optical microscope 

 d) none of the above

=
h

p
=

h

mv
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 Answers : 

 1. (d) 2. (a) 3. (c) 4. (a)  5. (b)

III A spectral line is a dark or bright line in an otherwise uniform and continuos

 spectrum. The spectrum is obtained when emission or obsarbuon of light take

 place in a frequency range: In emission spectrum there are bright lines on a

 dark background. The spectrum emitted by atonic hydrogen has various

 spectral line. These are certain sets of spectral lives in the spectrum of

 hydrogen atom. Each such set is called spectral series. The wave length of

 radiation emitted during a transition from higher energy level to lower energy

 level is given by-

7 -1 When R=1.101 x 10  m , n  & ni are lower & higher energy state respectively.f

 1. Which of the following transition corresponds to Paschen series-

 a) n  = 1, ni=2 to 00 f

 b) n =2,  ni=3 to 00f

 c) n =3, ni=4 to 00f

 d) n =4, ni=5 to 00f

2. Which of the following spectral series lies in visible region-

 a) Lyman series 

 b) Belmer series 

 c) Paschan series 

 d) pfimd series 

3. The shortest wave length of lyman series is 

 a) 10.20

 b) 917 

 c) 410

 d) 659

=
1

2nf

1
R -

1
2ni
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4. The wavelength of H  line is -2

 a) 1500

 b) 8200

 c) 6566

 d) 4861

5. Which of the following series lies in UV region-

 a)  Belmer series 

 b) Paschen series 

 c) Branett series 

 d) Lyman series 

IV.
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Nuclear Energy
A Heavy nucleus breaks into comparatively lighter nuclei which are more 
stable compared to the original heavy nucleus. When a heavy nucleus like 
uranium is bombarded by slow moving neutrons, it splits into two parts 
releasing large amount of energy. The typical fission reacion of U-235 is,

235 1 141 92 1U + n      Ba + Kr + n +200MeV the fission of U-235 releases 200 92 0 56 36 30

MeV energy.

   2351. If 200 MeV energy is released in the fission of single nucleus of U .The 92

fissions which are required to produce a power of 1 KW is
13 6 12 14(a) 3.125x10   (b) 1.52x10   (c)3.125x10   (d) 3.125x10

2. The release in energy in Nuclear fission is consistent with the fact that 
uranium has 
(a) More mass per nucleon than either of two fragments
(b) More mass per nucleon as two fragments
(c)exactly the same mass per nucleon as the two fragments
(d) less mass per nucleon than either of two fragments.

 2353. when U  undergoes fission about 0.1% of the original mass is converted 92

into energy. 
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    The energy released when 1 kg uranium undergoes fission is 
11 13    (a)  9x10 J  (b)  9x10 J 
15 18     c)  9x10 J  (d)  9x10 J

4.  An uncontrolled nuclear chain reaction form the basis of
     (a)  Bio-gas Plant  (b)  Hydro electric power station 
     (c)  Nuclear reactor (d)  atom bomb

5. Fission of a nucleus is achieved by bombarding it with
    (a) proton (b) neutron (c) electron (d) X-ray

Answers:
Case Study Questions (III)

 1. a) 2. a) 3. c) 4. a) 5. a) 

 Case Study question :  (IV)

 Ans. (1) (a)  (2) (d)  (3) (b)  (4) (c)   (5) (b)
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Draw a diagram to show the variation of binding energy per nucleon 
with mass number for different nuclei. State with reason why light nuclei 
usually undergo  nuclear fusion.

What is the main difference between fission reaction and fusion reaction 
? Give one example of each.

What are nuclear forces? Give their important properties.
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Distinguish between isotopes, isobars and isotones with suitable 
examples.
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Define atomic mass unit and electron volt. Derive relation between them.

Show that nuclear matter density is independent of A

what is mass defect of a nucleus ? Express it mathematically. How do 
your account for it ?

What is packing fraction ? Give its physical significance in relation to 
nuclear  stability.

A nuclear bomb and a nuclear reactor work on the same principle. Explain 
why in one case explosion occurs and in the other energy is available at a 
steady rate.

Explain the source of energy in the sun.
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What is unclear holocaust ?

Calculate the energy released in MeV in the deuterium-tritium fusion 
reaction:
   H +  H       He+n
using data
m(  H)=2.014102u;
m(   H)=3.016049 u;
m(   He)= 4.002603 u;
m  = 1.008665 u,n

21u = 931.5 MeV/c

1
2

1
3

2
4

1
2

1
3

2
4

What do you mean by binding energy of a nucleus? Obtain an expression 
for binding energy. How binding energy per nucleon explains the stability 
of nucleus.
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20 21 22The three stable isotopes of neon: Ne , Ne , Ne  have respective 
abundances of 90.51%, 0.27% and 9.22%. The atomic masses of the three 
isotopes are 19.99 amu, 20.99 amu and 21.99 amu respectively. Obtain the 
average atomic mass of neon.

20.18 amu.
Obtain the binding energy of a nitrogen nucleus (       ) from the following 
data: m  = 1.00783 amu; m =11.00867 amu; M  = 14.00307 amu, Give your H n N

answer in MeV

104.7MeV
A given coin has a mass of 3.0 g . Calculate the nuclear energy that would be 
required to separate all the neutrons and protons from each other. For 
simplicity assume that the coin is entirely made of     atoms (of mass 
62.92960 amu). The masses of proton and neutron are 1.00783 amu and 
1.00867 amu, respectively. 

251.582x10  MeV

N14
7

63 Cu 29
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