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INTRODUCTION TOINTRODUCTION TO
MODREN  PHYSICS

SYNOPSIS
TYPES OF ELECTRON EMISSION

(I) THERMIONIC EMISSION
(II) PHOTOELECTRIC EMISSION
(III) FIELD EMISSION(III) FIELD EMISSION
(IV) SECONDARY EMISSION



SPECIFIC CHARGE OFSPECIFIC CHARGE OF
AN ELECTRON

The value of
( / ) i 1 759 1011 C/k(e/m) is 1.759 x 1011 C/kg 
Dunnington’s method forDunnington s method for

determination  of e/m .
The value of (e/m) is
1.7371 x 1011 C/kg.g



SpectraSpectra
Emission spectrum

(i) Continuous emission spectrum
Ex: lighted candle, any incandescent 
Solid , platinum wire heated to red  hot. 
Etc.,

(ii) Line emission spectrum
Ex: mercury spectrum, sodium lines,
Hydrogen spectrum  etc.,

(iii) Band emission spectrum
Ex: oxygen, nitrogen etc.,



Absorption spectrumAbsorption  spectrum
(i) Continuous Absorption spectrum

Ex: green glass plates placed in the
path of white light it appears green 
because it absorbs all colours except 
green .  

(ii) Line Absorption spectrum
Ex: fraunhoffer lines, light from carbon 
arc lamp when passed through sodium 
vapour lamp two dark lines are seen in 
the yellow region.



Band Absorption  spectrum

Ex: Blue cobalt gives band absorption 
spectrum consisting of three darkspectrum  consisting of  three dark 
Bands in the region of red to green.
D i t t l l li th liDuring total solar eclipse  the line
Absorption spectrum turns into line 
Emission spectrum. This spectrum is
Called flash spectrum.p



Electro magnetic spectrumElectro magnetic spectrum

RADIATION FREQUENCY WAVELENGTHRADIATION FREQUENCY 
(HZ)

WAVELENGTH

γ rays 5 x 1020 3 x 1019 0 01 Å 0 01 Åγ‐rays 5 x 1020 – 3 x 1019 0.01 Å – 0.01 Å
X‐ rays 3 x 1019 – 1 x 1016 0.1 Å – 100  Å
uV rays 1 x 1016 8 x 1014 100 Å 4000 ÅuV‐rays 1 x 1016 – 8 x 1014 100 Å – 4000 Å
Visible rays 8 x 1014 – 4 x 1014 4000 Å – 8000 Å
IR rays 4 x 1014 – 1 x 1013 8000 Å 4000 µIR rays 4 x 1014 – 1 x 1013 8000 Å – 4000 µ
Microwaves 3 x 1011 – 1 x 108 4000 µ – 0.1 m 

Radio waves 3 x 109 – 3 x 104 0 1 m – 104 mRadio waves 3 x 109 – 3 x 104 0.1 m – 104 m 



(1) D B li l th i t d(1) De Broglie wavelength associated 
with the charges particles –g p

(i) The energy of a charged particle 
accelerated through potentialaccelerated through potential 
difference.



q = charge on the particleq  charge on the particle

(ii) Momentum of particle( ) p

(iii) The De Broglie wavelength  
associated with chargesassociated with charges 

particles 



(iv) For an electron m = 9.1x10-31 kg  ( ) g
q = 1.6 x 10 -19 coulomb, 
h = 6 62 x 10 -34 Joule sec
De Broglie wavelength associated 
h = 6.62 x 10 34 Joule-sec.

g g
with electron

( ) i(v) i.e



(vi) The potential difference(vi) The potential difference    
required to bring an electron of    
wavelengthwavelength 

to rest   
(vii)For a proton m‐p = 1.67 x 10 ‐27 kg



( iii) F d t(viii) For a deuteron  
m = 2 x 1.67 x 10-27 kg.g

(i ) F i l(ix) For    - particles  
q = 2 1 6 x 10 -19 m= 4 x1 67 x 10-27 kgq = 2 1.6 x 10 , m= 4 x1.67 x 10 kg



2 De Broglie wavelength associated2. De Broglie wavelength associated 
with uncharged particles

(i) Wave length associated with 
the particlethe particle

(ii) For a neutron 
1 67 10 27 km = 1.67 x 10 -27 kg



(iii) Energy of thermal neutrons at(iii) Energy of thermal neutrons at 
ordinary temperatures  E = kT

D B li l th i t dDe Broglie wavelength associated   
with gas molecules  g

c = R M S Velocity of gascrms = R.M.S. Velocity of gas 
molecules



(iv) Energy of gas molecules at 
temperaturetemperature T0 K –



3 Explanation of Bohr quantization3. Explanation of Bohr quantization 
condition—

(i) Only those circular orbits in an     
t ibl f l tatom are possible for electrons  

whose circumference is an integral g
multiple of De Broglie wavelength 
associated with the electronassociated with the electron.



for
atom







KEKE = 

TE = KTE  K



1.Electromagnetic wave are
(1) Longitudinal
(2) transverse(2) transverse
(3) Both transverse and longitudinal
(4) ith t(4) neither transverse nor

longitudinalg

ANSWER (2)ANSWER – (2)



2. Of the following, the source of  
continuous emission spectrum isco t uous e ss o spect u s

(1) Mercury vapour lamp(1) Mercury vapour lamp 
(2) sodium vapour lamp
(3) Incandesent electric lamp(3) Incandesent electric lamp
(4) sun

ANSWER – (3)



3. Band spectrum is produced 
byby 

(1) He 
(2) Na( )
(3) O2
(4) Li(4) Li

ANSWER (3)ANSWER – (3)



4. Solar spectrum is

(1) a continuous spectrum
(2) a line spectrum(2) a line spectrum
(3) a line absorption spectrum
(4) a band spectrum(4) a band spectrum

ANSWER (3)ANSWER – (3)



6. The absorption lines present in the 
solar spectrum are called

(1) Fraunhofer lines
(2) Fresnel’s lines(2) Fresnel s lines
(3) Stokes lines
(4) anti stokes lines(4) anti-stokes lines

ANSWER (1)ANSWER – (1)



7. Fraunhofer lines in the solar 
spectrum are due to
(1) the absorption of wavelengths by(1) the absorption of wavelengths by 
the atmospheric particles of the earth 
(2) the absorption of wavelengths in the(2) the absorption of wavelengths in the 
ionosphere
(3) the absorption of wavelengths by(3) the absorption of wavelengths by 
the elements in the sun’s atmosphere
(4) S tt i f di ti b th(4) Scattering of radiation by the 
atmospheric particles of the earth.



ANSWER – (3)( )



8. The solar spectrum obtained 
during the total solar eclipse isdu g t e tota so a ec pse s

(1) line absorption spectrum(1) line absorption spectrum
(2) line emission spectrum
(3) Continuous absorption spectrum(3) Continuous absorption spectrum
(4) continuous emission spectrum.



ANSWER – (2)



9. The spectrum produced by a candle 
flame isflame is

(1) C ti i t(1) Continiuos spectrum
(2) line emission spectrum
(3) band spectrum
(4) line absorption spectrum( ) p p



ANSWER – (1)



10. The electromagnetic radiation 
used the long distance photography   g p g p y
is

(1) UV – radiation
(2) IR Radiation(2) IR – Radiation
(3) visible radiation
(4) di ti(4) gamma radiation



ANSWER – (2)



11. Planck’s constant has the same 
dimensions as –d e s o s as

(1) Energy(1) Energy 
(2) force
(3) linear momentum(3) linear momentum
(4) angular momentum



ANSWER (4)ANSWER – (4)



12 Emission of electrons from a12. Emission of electrons from a 
metal surface by bombarding it with 
f t i l t i ll dfast moving electrons is called –

(1) field emission
(2) cold cathode emission(2) cold cathode emission
(3) Secondary emission
(4) thermionic emission(4) thermionic emission



ANSWER (3)ANSWER – (3)



13 If the elements with principal quantum13. If the elements with principal quantum 
number n > 4 were not allowed in nature,
what would have been the total number 
of possible elements?

(1) 4 (2) 32(1) 4 (2) 32
(3) 60 (4) 64



Solution --

POSSIBLE ELEMENTS FORPOSSIBLE ELEMENTS FOR
GIVEN VALUE n IS

= 2  [12 + 22 + 32 + 42 ]
= 2 [ 1 + 4 + 9 + 16] = 60= 2 [ 1 + 4 + 9 + 16] = 60

Hence the correct answer will be (3).



14 Wh i h i f f14. What is the ratio of energy of 
orbital electron in 4th orbit and 
5th of hydrogen atom?

(1) 4 5 (2) 5 4(1) 4:5 (2) 5:4
(3) 16:25 (4) 25:16( ) ( )



Solution --

Hence the correct answer will be (4).Hence the correct answer will be (4).



15 The energy difference between15.The energy difference between 
the first two levels of hydrogen
atom is 10.2 eV. For another 
element of atomic number 10 andelement of atomic number 10 and 
mass number 20, this will be…

(1) 1020 eV (2) 2040eV
(3) 0.51 eV (4) 0.102 eV



Solution --

Hence the correct answer will be (1).



16. The speed of electron in first 
Bohr orbit of hydrogen is C/Bohr orbit of hydrogen is C/137. 

The speed of electron in second 
orbit of He+ is…

(1) C/137 (3) C/274
(2) 2C/ (4) 4C/(2) 2C/137 (4)  4C/274



Solution --

Hence the correct answer will be (1).



17. According  to Bhor’s atomic 
model, the electrons revolvemodel, the  electrons revolve 
around the nucleus in…

(1) arbitrary circular orbits( ) y
(2) stationary circular orbits
(3) radiating circular orbits(3) radiating  circular orbits
(4) stationary  elliptical orbits



ANSWER (2)ANSWER – (2)



18. According to Bhor’s theory the 
relation between main quantumrelation between main quantum 
number n and radius (r) of  

bitorbit…

(1) r ∝ 1/n (2) r ∝ n

(3) r ∝ n2 (4) r ∝ 1/n
2



Solution --

Hence the correct answer will be (3).



19 Th l t f19. The angular momentum of 
electron in nth orbit is given g
by…

(1) nh (2) h/ 2π n

(3) nh/ 2π (4) n2 h / 2π(3) / 2π (4) n h / 2π



Solution --

Hence the correct answer will be (3).



20.The ratio of areas within the 
electron orbits for the firstelectron orbits for the first 
excited state to the ground 
state for the hydrogen atom is…

(1) 2:1 (2) 4:1

(3) 8:1 (4) 16:1( ) ( )



Solution --

Hence the correct answer will be (2).



21. In which region of 
electromagnetic spectrumelectromagnetic spectrum 
does the Lyman series of
hydrogen atom lie…

(1) Ultraviolet (2) Infrared
(3) Vi ibl (4) X(3) Visible (4) X –ray



ANSWER (1)ANSWER – (1)



22.The ratio of energies of 
hydrogen atom in its first tohydrogen atom in its first to 

second excited states is…

(1) ¼ (2) 4/9(1) ¼ (2) 4/9
(3) 9/4 (4) 4



Solution --

Hence the correct answer will be (2).



23. Which of the following lines 
of Balmer series has longestof Balmer series has longest 
wavelength?

(1) Hα- line (3) Hγ line
(2) H li (4) i li it li(2) Hβ‐ line (4) series limit line



ANSWER (1)ANSWER – (1)



24. The difference in angular 
t i t d ithmomentum associated with 

the electron in the two 
successive orbits of hydrogen 
atom isatom is…

(1) h/π (3) h/2 
(2) h/ 2π (4) (n - 1) h/2π(2) h/ 2π (4) /2π



Solution --

Hence the correct answer will be (2).



25 Th bi di f l t25. The binding energy of electron
in the lowest orbit of hydrogen 

atom  is 13.6 eV. The energies 
required in electron volt to removeq
an electron from three lowest 
orbits of hydrogen atom (in eV) areorbits of hydrogen atom (in eV) are…

(1) 13 6 6 8 8 4 (3) 13 6 27 2 40 8(1) 13.6, 6.8, 8.4 (3) 13.6, 27.2, 40.8
(2) 13.6, 10.2, 3.4 (4) 13.6, 3.4, 1.5( ) , , ( ) , ,



Solution --

Definition of ionization energy 

Hence the correct answer will be (2).



26. The hydrogen atoms in a 
sample are in excited statesample are in excited state 
described by n = 3. The number 
of spectral lines in emission 

spectrum will bespectrum will be…

(1) 1 (3) 3(1) 1 (3) 3
(2) 2 (4) 6( ) ( )



Solution --

Number of spectral lines for
given value of n =

Hence the correct answer will be (3).



27 H d t it d27. Hydrogen atoms are excited 
from ground state to the g
principal quantum number 4. 
Then the number of spectral linesThen the number of spectral lines 
observed will be…

(1) 2 (3) 4(1) 2 (3) 4
(2) 3 (4) 6



Solution --

Number of spectral lines for
given value of n =

Hence the correct answer will be (4).



28. The electrons on H- atom are 
raised from ground state to third 
excited state The number ofexcited state. The number of 
emission lines will be…

(1) 10 (3) 4
(2) 6 (4) 3(2) 6 (4) 3



Solution --

Number of spectral lines for
given value of n =given value of n =

For 3rd excited state  put n = 4
Hence the correct answer will be (2).

p



29 The ionisation energy of•29 The ionisation energy of 
hydrogen atom is 13.6 eV.  Hydrogen 
atoms in the ground state are excited 
by monochromatic radiation of y
photon energy 12.1 eV. The spectral 
lines emitted by hydrogen atomslines emitted by hydrogen atoms 
according to Bhor’s theory will be…

1) One 2) Two 3) Three 4) Four



solution

= ENERGY GIVEN TO ATOM

PUT n = 3 in

HENCE CORRECT 
ANSWER IS 3ANSWER IS 3



30 An electron and a proton are30. An electron and a proton are    
accelerated through the same  
t ti l diff Th ti fpotential difference. The ration of   

their De Broglie wave length will be --g g

(2)(1) (2)(1)

1(3) (4) 1



Solution --

Hence the correct answer will be (1).



31 What potential must be applied on31. What potential must be applied on 
an electron microscope so that it may 

d l t f l th 1 ?produce an electron of wavelength 1  ?

50 V (2)   100 V(1)( )

(3) 150 V (4)  200 V



Solution --Solution

V = 150 V

Hence the correct answer will be (3).



32 The momentum of photon of
0.01       will be –

32.The momentum of photon of 
wavelength   

(1) h (2) 10 -2 h(1) h (2) 10 h

(3) 10 12 h (4) 102 h



Solution Solution ‐‐

Hence the correct answer will be (3).



33 The kinetic energies of an electron33.The kinetic energies of an electron 
and proton are same. 
Th ti f D B li l thThe ratio of De Broglie wavelengths 
associated with them will be –

(2)(1) 1 : (1836)2 (2)(1) 1 : (1836)

(3) 1836 1 (4) (1836)2 1(3)  1836 : 1 (4)   (1836)2 : 1



SolutionSolution –

Hence the correct answer will be (2).



34 A particle with rest mass m is moving34.A particle with rest mass m0 is moving
with speed C. The De Broglie wavelength 

i t d ith it ill bassociated with it will be –

(1) Zero (2)

(3) (4)(3) (4)



S l tiSolution –

Hence the correct answer will be (1).



35 Th ff ti f h t f35.The effective mass of a photon of   
energy hv will be

(1) Zero (2)(1)  Zero (2)  

(3) (4)  m0
( ) ( ) 0



Solution –Solution 

E = hv and E = mc 2E = hv and E = mc 

Therefore

Hence the correct answer will be (3).



36.The momentum of photon of 
frequency 109 H will befrequency 109 Hz will be ----

(1) 31 kg-m/s
(2) 7 3 x 10-29kg m/s(2) 7.3 x 10-29kg-m/s
(3) 2.2 x 10-33 kg-m/s
(4) 6.6 x 10-26kgm/s



Solution –

kg m/skg-m/s

Hence  the  correct answer will be (3).



37.The De Broglie wavelength of an 
atom at absolute temperature T0Katom at absolute temperature T0K 
will be –

(2)(1)

(3) (4)( ) (4)



Solution –

Hence the correct answer will be (2).



38 The wavelength of a photon of38.The wavelength of a photon of 
momentum 6.6 x 10-24 kg-m/s 

ill bwill be --

(1) 1 (2) 10(1) 1 (2) 10 

(3) 100 (4) 1000( )



Solution –

Hence the correct answer will be (2)Hence the correct answer will be (2).



39 The wavelength of an electron39.The wavelength of an electron 
of energy 100 eV will be ---

(1) 1 2 (2) 10(1) 1.2 (2) 10

(3) 100 (4) 1 



Solution –

Hence the correct answer will be (1)Hence the correct answer will be (1).



40 The ratio of wavelengths of40.The ratio of wavelengths of 
deuteron and proton accelerated
through the same potential 
difference will be --difference will be 

(2)(1) (2)(1) 

(3) (4)



Solution – or

oror

Hence the correct answer will be (1).



41 Through what potential difference41.Through what potential difference 
should an electron be accelerated 
so that its De Broglie wavelength 
becomes 0.4becomes 0.4  

(2) 94.10 V9410 V(1) (2) 94.10 V9410 V(1)

(3) 9.140 V (4) 941.0 V



SolutionSolution --

or

=  941.0  V volt
Hence the correct answer will be (4).



42.The De Broglie wavelength of     
thermal neutrons at 270 C will    
be –be 
(1) 1.77  (2) 1.77 m

(3) 1.77 cm (4) 1.77 mm( ) ( )



Solution --

Hence the correct answer will be (1).



43 The De Broglie wave present in43.The De Broglie wave present in 
the fifth Bohr orbit is 

(2)(1) (2)(1)

(3) (4)( ) ( )



Solution --

The number of De Broglie waves in 
the fifth orbit of hydrogen atom is 5.y g

Hence the correct answer will be (4).



44.The De Broglie wavelength     
associated with electron in nthassociated with electron in nth   
Bohr orbit is --

(3)(1) ( )(1) 

( )(2) (4) 



Solution --

Hence the correct answer will be (1).



45 The de Broglie wavelength45.The de Broglie wavelength 
associated with a material particle 

h it i l t d th hwhen it is accelerated through a
potential difference of 150 volt is 1A 
The de Broglie wavelength associated 
withe same particle when it is p
accelerated through a potential
difference of 1350 V will be –difference of 1350 V will be 

1 0(2) (1) (3) (4)



Solution --

Hence the correct answer will be (2)Hence the correct answer will be (2).



46 If E and P are the energy and the46.If E and P are the energy and the 
momentum of a photon respectively 
then on reducing the wavelength of 
photon--photon

(1) p and E both will decrease(1) p and E both will decrease
(2) p and E both will increase
(3) p will increase and E will decrease(3) p will increase and E will decrease
(4) p will decrease and E will increase



Solution –

On decreasing λ both p and E will 
IIncrease.

Hence the correct answer will be (2).



47.If     - particle, proton, electron and 
neutron are moving with the same g
velocity then maximum De Broglie 
wavelength will be ofwavelength will be of 

(1) particles (2) t(1) particles (2) neutron

(3) t(3) proton (4) electron



SolutionSolution –

Because the mass of electron is 
i i h it l th illminimum, hence its wavelength will 

be maximum.

Hence the correct answer will be (4).



48 The De Broglie wavelength48.The De Broglie wavelength 
associated with electrons revolving 

d th l i h dround the nucleus in a hydrogen
atom in ground state, will be –

(2) 3.30.3(1) ( )

(3) 6 62 (4) 10

( )

(3) 6.62 (4) 10



Solution –Solution 

‐1010

Hence the correct answer will be (2).( )



Solution
II nd method
Solution –

o
r

=  3.3   
Hence the correct answer will be (2).



49 An electron is accelerated from49.An electron is accelerated from 
rest,between two points at which 
the potentials are 20 V and 40 V 
respectively. The De Broglierespectively. The De Broglie 
wavelength associated with the 

l t ill belectron will be –

(2) 7 5(1) 0 7 5 (2) 7.5 (1) 0.7.5  

(3) 2 75 (4) 2 75 m(3) 2.75 (4) 2.75 m



S l tiSolution –

V              ltV = 40 ‐ 20  =  20 volt

Hence the correct answer will be (3).( )



50 The curve between the energy50.The curve between the energy 
and frequency of photon will be –

(2)(1) (2)(1)

(3) (4)(3) (4)



S l tiSolution—

curve will be a straight line

Hence the correct answer will be (3).( )



22 Relation between wavelength of22.Relation between wavelength of 
electron and photon of same

energy is -
(2)(1) (2)(1)

(3) (4) none of these



SolutionSolution –

Hence the answer will be (1).



23 De Broglie wavelength depends23.De-Broglie wavelength     depends
upon mass ‘m’ and energy ‘E’ 
according to the relation 
represented asrepresented as

(2)(1) ( )(1) 

(4) (3) 



Solution –
WavelengthWavelength

Hence the correct answer will be (3).Hence the correct answer will be (3).



24.Particle nature and wave nature 
of electromagnetic waves and 
electrons can be shown byelectrons can be shown by

) Electron has small mass deflected) Electron has small mass, deflected  
by the metal sheet

(2) X ray is diffracted reflected by(2) X-ray is diffracted, reflected by   
thick metal sheet

(3) Light is refracted and defracted
(4) Ph t l t i it d l t(4) Photoelectricity and electron  

microscopy



Hence the correct answer will be (4).

Ph l i i d lPhotoelectricity and electron
microscopypy



25 De Broglie wavelength of a body o25.De Broglie wavelength of a body o
mass m and kinetic energy E is giv
by :

(2)(1)

(3) (4)



S l tiSolution –

Hence the correct answer will be (1).



26. An electron and a proton have  
the same de-broglie wavelength.the same de broglie wavelength.  
Then the kinetic energy of the  
electron iselectron is 

(1) Zero (2) infinity(1) Zero (2) infinity

(3) equal to the kinetic energy of the(3) equal to the kinetic energy of the 
proton 

(4) greater then the kinetic energy of(4) greater then the kinetic energy of   
the  proton



(4) greater then the kinetic 
energy of the protonenergy of the proton

Hence the correct answer will be (4).



27.The energy that should be added 
to an electron to reduce its deto an electron to reduce its de 

Broglie wavelength from10-10m to 
100.5x10 -10 m will be –

(1) Thrice the initial energy(1) Thrice the initial energy
(2) twice the initial energy
(3) equal to the initial energy
(4) four times the initial energy(4) four times the initial energy



Thrice the initial energy

Hence the correct answer will be (1)Hence the correct answer will be (1).



28 The formula for the wavelength28.The formula for the wavelength 
associated with a particle having 
momentum p is

ph(2)(1)

(p + h)(3) (4)



Solution –

According to De Broglie's formula 
the wavelength of matter wavethe wavelength of matter wave 
associated with a particle 

Hence the correct answer will be (4).( )



29 The kinetic energy of electron and29.The kinetic energy of electron and
proton is 10-32J.Then relation 
between their De-Broglie 
wavelength is –wavelength is 

(2)(1) ( )( )

(3) (4)(3) (4)



S l tiSolution –

Hence the correct answer will be (1)Hence the correct answer will be (1).



30 Ph d l i30. Photon and electron are given 
same energy (10 -20 J). The wavelenggy ( ) g
associated with it are        and  
respectively Then which statementrespectively. Then, which statement 
is true —

(2)(1)

(3) (4) (3) ( )



SolutionSolution –

Hence the correct answer will be (1).



31.For a moving cricket ball, the 
correct de Broglie wavelength is –g g

It is not applicable for such(1) It is not applicable for such 
a big particle

(1)

(2) (3) (4) 



Solution –
De Broglie wavelengthDe Broglie wavelength 

Hence the correct answer will be (2).Hence the correct answer will be (2).



32 The de Broglie wavelength of an32.The de-Broglie wavelength of an 
electron having 80 eV of energy is 
nearly (1eV = 1.6 x 10 -19 J; 

Mass of the electron 9 10 31 kgMass of the electron  = 9  x 10-31 kg;
Plank’s constant = 6.6 x 10-34 Js))

140 (2) 0.14(1)

14(3) (4) 1.4( ) ( )



SolutionSolution –

De Broglie wavelength for electrons

H th t ill b (1)Hence the correct answer will be (1).



33. A positron and a proton are p p
accelerated by the same accelerating
potential Then the ratio of thepotential. Then the ratio of the 
associated wavelengths of positron 
and proton will be :
(M = Mass of proton, ( p ,
m –mass of positron)

(2)

(3)
(1) (2)

(4)(3) (4)



SolutionSolution –

Hence the correct answer will be (2).



34.Which of the following has 
maximum wavelength of mattermaximum wavelength of matter 
waves.(Velocity is the same) –

Proton Neutron(1) (2)

particle(3) (4) particleparticle(3) (4) particle



particleparticle

Hence the correct answer will be (4)Hence the correct answer will be (4).



35 Th t f l t i35. The wave nature of electron is 
verified by—y

Thomson’s experiment(1) Thomson s experiment
Davisson and Germer experiment

(1)
(2) p

de Broglie law
( )
(3)

Planck’s law(4) 



Hence the correct answer will be (2).Hence the correct answer will be (2).

Davisson and Germer experiment



36 The de Broglie associated with36.The de Broglie associated with 
proton changes by 0.25% if its 
momentum is changes by po. 
The initial momentum wasThe initial momentum was

100 (2) / 400(1) 100 po (2)  po / 400(1)

(3) 401 po (4) po / 100



Solution—

Hence the correct answer will be (3).



. 

37.Wavelength of neutron at 270 C is 
The wavelength of neutron atThe wavelength of neutron at 

92.70C is

(1) (2)

(3) (4)(3) (4)



Solution —

Hence the correct answer will be (2).( )



38.The de-Broglie wavelength of a 
i l i i h l iparticle moving with a velocity

2.25 x 108 m/s is equal to the q
wavelength of photon. The ratio of 
kinetic energy of the particle to thekinetic energy of the particle to the 
energy of the photon is 
(velocity of light is 3 x 108 m/s)

/ (2) 3/8( )1/8 (2)  3/8

(3) /8

(1)

(3) 5/8 (4) 7/8



SolutionSolution—

Hence the correct answer will be (2).



39 A di t b B li th d39. According to be Broglie, the de 
Broglie wavelength for electron g g
in an orbit of hydrogen atom is 
10-9m The principal quantum10-9m. The principal quantum 
number for this electron is

(2) 2(1) 1

(3) 3 (4) 4( ) ( )



Solution —

Hence the correct answer will be (2).( )



40 Sodium and copper have work40.Sodium and copper have work 
functions 2.3 eV and 4.5 eV
respectively. Then the ratio of the 
wavelengths is nearest towavelengths is nearest to 

(2) 4 : 1(1) 1 : 2 (2) 4 : 1

(3) 2 : 1 (4) 1 : 4

(1) 1 : 2

(3) 2 : 1 (4) 1 : 4



Solution —

Work function =  

Hence the correct answer will be (3).



41 Two identical photocathodes41.Two identical photocathodes 
receive light of frequencies f1 and f2. 
If the velocities of the photoelectrons 

(of mass m) coming out are respectively(of mass m) coming out are respectively 
v1 and v2, then

(1)( )

(2)(2)



(3)

(4)(4)



Solution —
For photoelectric effect according toFor photoelectric effect, according to 
Einstein’s equation,Kinetic energy of 
emitted electron hf ( ork f nctionemitted  electron = hf – (work function 



SolutionSolution —

H th t ill b (1)Hence the correct answer will be (1).



42 According to Einstein’s photoelectric42. According to Einstein s photoelectric 
equation, the plot of the kinetic energy 

f th itt d h t l t fof the emitted photo electrons from a 
metal vs the frequency, of the incident q y

radiation gives a straight line whose slope
(1) Depends on the nature of the metal used(1) Depends on the nature of the metal used
(2) Depends on the intensity of the radiation
(3) Depends both on the intensity of the radiation(3) Depends both on the intensity of the radiation 

and the metal used
(4) Is the same for all metals and independent of the(4) Is the same for all metals and independent of the 

intensity of the radiation.



Solution —

According to Einstein’s equation,
Kinetic energy =Kinetic energy  

where kinetic energy and f (frequency) 
are variables, compare it with equation,



slope of line = h is Plank’s constant

Hence the slope is same for all p
metals and independent of the intensity 
of radiation Option (4) represents theof  radiation. Option (4) represents the 
answer.

Hence the correct answer will be (4).Hence the correct answer will be (4).



43. The work function of a substance is 
4 0 eV The longest wavelength of light4.0 eV. The longest wavelength of light 
that can cause photoelectron emission 
from this substance is approximatelyfrom this substance is approximately

(2) 400 nm(1) 540 nm

(3) 310 nm (4) 220 nm



SolutionSolution —
Let        =  Longest wavelength of lighLet           Longest wavelength of ligh

Hence the correct answer will be (3).



44 A photocell is illuminated by a small44.A photocell is illuminated by a small 
bright source placed 1 m away. When 
the same source of light is placed (1/2) 
m away the number of electronsm away, the number of electrons

emitted by photocathode would
(1) Decrease by a factor of 2
(2) increase by a factor of 2(2) increase by a factor of 2
(3) decrease by a factor of 4
(4) i b f t f 4(4) increase by a factor of 4



Solution —Solution 

Here, we assume light to spread uniformitye e, e assu e g t to sp ead u o ty
in all directions. Number of photo-electrons 
emitted from a surface depend on intensityemitted from a surface depend on intensity 
of light falling on it. Thus the number of 
electrons emitted n depends directly onelectrons emitted n  depends directly on      
I.P remains constant as the source is the 
same.



Hence the correct answer will be (4).Hence the correct answer will be (4).



45 If the kinetic energy of a free electron45.If the kinetic energy of a free electron
doubles, its de Broglie wavelength 
changes by the Factor

(2)  (1)   

( )  (4)     2 (3)  (4)     2 



Solution —

De Broglie wavelengthg g

where K = kinetic energy of particlegy p

Hence the correct answer will be (1)Hence the correct answer will be (1).



46. Photon of frequency v has a 
momentum associated with it If c ismomentum associated with it. If c is 
the velocity of light, the  momentum is

(1) (2)

( )  h (4)(3)  hvc (4)



Solution —Solution 

Energy of a photon E = hv ………(i)Energy of a photon E  hv ………(i)
Also E = pc ………(ii)
Where p is the momentum of a photonWhere p is the momentum of a photon
From (i) and (ii), we get

Hence the correct answer will be (1)Hence the correct answer will be (1).



47 Fl h t fi /47. Flash spectrum confirms a/an

(1) Total solar eclipse
(2)  lunar eclipse
(3) earthquake(3) earthquake
(4) magnetic storm

Hence the correct answer will be (1).Hence the correct answer will be (1).



48 The photoelectric threshold48.The photoelectric threshold 
wavelength for silver is .          The energy 
of the electron ejected from the surface
of silver by an incident wavelengthof silver by an incident wavelength  

will be 

(2)(1)

(3) (4)(3) (4)



Solution —Solution 
According to Einstein’s photoelectric 
equation 

Hence the correct answer will be (4)Hence the correct answer will be (4).



is 49 An electron of mass m and a proton49. An electron of mass me and a proton
of mass mp are moving with the same 

d Th ti f th i d B li ’speed. The ratio of their de-Broglie’s 
wavelengths      isg

( )   8 6(2)  1836(1)      1

(2)  (4)  918



Solution —Solution 
De Broglie wavelength, 

Where m is the mass and v is the    
speed of the particle. As electron and  speed o t e pa t c e s e ect o a d
proton both are moving with same 
speed therefore the ratio of their despeed, therefore the ratio of their de 
Broglie wavelengths is

Hence the correct answer will be (2).



50 The correct curve between the50. The correct curve between the 
intensity of incident photons and the
photoelectric current is 

(1) (2)(1) (2)

(3) (4)( )



Solution —Solution 

BecauseBecause

Hence the correct answer will be (1).



51 When a piece of metal is illuminated51.When a piece of metal is illuminated 
by monochromatic light of wavelength  
then the stopping potential for 
photoelectric current is 3V When the

h h i

photoelectric current is 3V0. When the 
same surface is illuminated by light 

f ,then the stoppingof wavelength  
potential becomes V0 The valuepotential becomes V0. The value 
of threshold wavelength for 

h t l t i i i ill bphotoelectric emission will be –



(1) (2)(1) (2)

(4)(3)(3)



Solution —Solution 

or

oror

Hence the correct answer will be (1).



52.When blue light is made incident g
on a metallic surface, then electrons 
are emitted by it But electrons are notare emitted by it. But electrons are not 
emitted by green light. By which of the 
following radiations the photo-electric
emission will be possible?emission will be possible?

(2) Infrared(1)  Red

(3) Violet (4) Yellow( ) ( )



Solution —Solution 

Photoelectric emission ill be possiblePhotoelectric emission will be possible 
by radiations of wavelength less than y g
that of green light. Because 

Hence the correct answer will be (3).



53 When the source of light is kept at53. When the source of light is kept at 
a distance of 1m from photoelectric 
cell then the value of stopping potential
is 4 volt If it is kept at a distance of 4mis 4 volt. If it is kept at a distance of 4m 
then stopping potential will be –

(1) 2 Volt (2) 1 Volt

(4) 16 Volt(3) 4 Volt



Solution —Solution 

The stopping potential does not depend
th i t it f I id t di tion the intensity of Incident radiations.

Hence the correct answer will be (3).



54 On making ultraviolet light of energy54. On making ultraviolet light of energy 
6.2 eV incident on aluminum surface, 
f t h t l t itt d If thfaster photoelectrons are emitted. If the 
work function of aluminum surface is 4.2 
eV, then the kinetic energy of these 
fastest electrons will be—fastest electrons will be

(2) 3.2  x  10‐17 Joule(1)  3.2  x 10-19 Joule

(3) 3.2 x 10-16 Joule (4) 3.2 x 10-11 Joule(3) 3.2  x  10 Joule ( )



Solution —Solution 

= 3.2  x  10‐19 Joule

Hence the correct answer will be (1).( )



55. The maximum kinetic energy of 
electrons emitted by a metallic plate of 
work function 2eV, when light ofwork function 2eV, when light of 
wavelength 4000    is made incident 
on it ill beon it, will be—

(2)  1 1 eV( )     V (2)  1.1 eV(1)  2 eV

(3)  0.5 eV (4)  1.5 eV



Solution —Solution 

= 1.1 eV

Hence the correct answer will be (2).( )



56.The light photons of energy 1eV g p gy
and 2.5 eV respectively are made 
incident on a metallic plate of workincident on a metallic plate of work 
function 0.5 eV one after the other. 
The ratio of maximum kinetic energies
of photoelectrons emitted by themof photoelectrons emitted by them 
will be –

(2) 1 4(1) 4 1 (2)  1 : 4

(3) 1 (4) 1 : 2

(1)  4  : 1

(3)  1 : 5 (4)  1 : 2



Solution —Solution 

Hence the correct answer will be (2).( )



57.The slope of V0 – v curve is equal  to –

(1)   e (2)

( )   h

( )

( ) (4)   h(3)



Solution —Solution 
The equation of curve between 
V d iV0 and v is 

This is the equation of a straight line with

slope 

Hence the correct answer will be (3).

p

( )



58. The energy of incident photons 
corresponding to maximum wavelengthcorresponding to maximum wavelength
of visible light will be–

(2) 7 eV(1) 3 2 eV (2)  7 eV

(3) 1 55 V (4) 1 V

(1)  3.2 eV

(3) 1.55 eV (4)  1 eV



Solution —Solution 

= 1 55 eV=  1.55 eV

Hence the correct answer will be (3).



59 The following figure shows V0 – v59.The following figure shows V0 v 
curve for two different metallic surfaces
P d Q Th k f ti f PP and Q. The work function of P, as 
compared to that of Q, is –p ,

(2) more(1) less (2) more(1) less

(3) l (4) N thi b id(3)  equal (4) Nothing can be said



Solution —Solution 
Because the value of v0for P is less 0
that for Q, hence 

Hence the correct answer will be (1).



60 The curve between current (i) and60. The curve between current (i) and 
potential difference (V) for a photo cell 

ill bwill be –
(1) (2)(1) (2)

(4)(3) (4)3



Solution —Solution 

Hence the correct answer will be (4).



61 The work function of a metal is61.The work function of a metal is 
2.5 eV. When photon of some proper 
energy is made incident on it, then an 
electron of 1 5 eV is emittedelectron of 1.5 eV is emitted. 
The energy of photon will be –

(1)  4 eV (2)  1 eV

(3)  1 5 eV (4)  2.5 eV(3)  1.5 eV (4) 5



Solution —

Hence the correct answer will be (1).



62 The threshold wavelength of lithium62. The threshold wavelength of lithium 
is 8000     When light of wavelength 
9000     is made incident on it, then
the photoelectrons—t e p otoe ect o s

(1)  will not be emitted ( )
(2)  will not be emitted 
(3)  more electrons will be emitted
(4)  nothing can be said



Solution —

(1) will not be emitted(1)  will not be emitted 

Hence the correct answer will be (1).



63. The threshold frequency for a metal 
is 1015 Hz. When light of wavelength 

4000 is made incident on it, then—4000     is made incident on it, then
(1) Photoelectrons will be emitted from it 

ith dwith zero speed.
(2) Photoelectric emission will not be 

started by it.
(3) Photoelectrons will be emitted with(3) Photoelectrons will be emitted with 

speed105 m/s.
(4) Photoelectrons will be emitted with(4) Photoelectrons will be emitted with 

speed 103 m/s.



Solution —

(2) Photoelectric emission will not  ( )
be started by it.

Hence the correct answer will be (2)Hence the correct answer will be (2).



64 The photoelectric currents at64. The photoelectric currents at 
distances r1 and r2 of light source from 

The value of will be –
photoelectric cell are I1 and I2
respectively The value of  will be respectively.

(2)(1) (2)(1)

(3) (4)



SolutionSolution —

Hence the correct answer will be (4)Hence the correct answer will be (4).



65 The curve between the frequency(v)65. The curve between the frequency(v) 
and stopping potential (V) in a 

h t l t i ll ill bphotoelectric cell will be—
(1) (2)(1) (2)

(3) (4)3 (4)



SolutionSolution —

Hence the correct answer will be (2).Hence the correct answer will be (2).



66 The correct curve between the66.The correct curve between the 
stopping potential (V) and intensity 

f i id t li ht (I) iof incident light (I) is –
(1) (2)(1) (2)

(3) (4)3



SolutionSolution —

Hence the correct answer will be (2).Hence the correct answer will be (2).



67.The photoelectric effect was 
experimentally studied by—experimentally studied by—

(2) Lennard(1) Einstein (2) Lennard(1) Einstein

(3) Hertz (4) Rutherford( )



(3) Hertz

Hence the correct answer will be (3).( )



68. Stopping potential depends on—

(1)  Frequency of incident light

(2)  intensity of incident light

(3)  number of emitted electrons

(4)  number of incident photons



(1)  Frequency of incident light

Hence the correct answer will be (1).( )



69 Ultraviolet radiations of wavelength69.Ultraviolet radiations of wavelength 
250 nm and intensity 5.0 W/m2 are 
made incident on the surface of a metal 
(work-function = 3 2 eV) The maximum(work function  3.2 eV). The maximum 
energy of emitted photoelectrons will be

(2) 5.0 eV(1) 3.2 eV

(3) 1.8 eV (4) 2.5 eV



SolutionSolution —

Hence the correct answer will be (3).Hence the correct answer will be (3).



70 In the above problem if only 1% of70. In the above problem, if only 1% of 
the incident photons emit 

h t l t th th b fphotoelectrons,then the number of 
photoelectrons emitted per second p p
per unit area will be –

(2) 6.25  x 1016(1) 6.25  x 1018

(3) 6.25  x 1014 (4) 6.25  x  1012( )



SolutionSolution —
No of photons emitted per second perp p p
unit area

No. of photoelectrons = 0.01  x  6.25  x  1018

= 6.25 x 1016

Hence the correct answer will be (2).



71.The radiations of two photons, whosep
energies are two times and five times 
the work function of a metal are madethe work function of a metal, are made 
incident on the metal surface in 
succession. The ratio of the velocities
of emitted photo-electrons in two casesof emitted photo electrons in two cases
will be—

(2) 1 4(1) 2 5 (2)  1 : 4

(3) 1 : 3 (4) 1 : 2

(1)  2  : 5
(3)  1 : 3 (4)  1 : 2



SolutionSolution —

Hence the correct answer will be (4)Hence the correct answer will be (4).



72 Increase in intensity of incident72. Increase in intensity of incident 
radiations increases

(1) the number of photoelectrons 
i demitted

(2) the energy of photoelectrons  ( ) gy p
emitted

(3) the threshold frequency(3) the threshold frequency
(4) the threshold wavelength 



(1) the number of photoelectrons   
emitted 

Hence the correct answer will be (1).( )



73. The incorrect statement about a 
h t iphoton is

(1) its rest mass is zero
(2) its energy is hv(2) its energy is hv
(3) its threshold frequency
(4) it t(4) its exerts no pressure



(4) its exerts no pressure(4) its exerts no pressure

Hence the correct answer will be (4)Hence the correct answer will be (4).



74. The graph shows V v/s v plots for 
two photoelectric surfaces A and Btwo photoelectric surfaces A and B. 
The work function of A is—

(1) greater than that of B( ) g
(2) less than that of B
(3) same as that of B(3) same as that of B
(4) none of these



(2) l th th t f B(2) less than that of B

Hence the correct answer will be (2)Hence the correct answer will be (2).



75.Radiations of frequency v are q y
incident on a photosensitive material.
The maximum kinetic energy ofThe maximum kinetic energy of 
emitted photons is E. When the 
frequency of radiations is doubled, 
the maximum kinetic energy ofthe maximum kinetic energy of 
photoelectrons will be –

2E E – hv E + hv(2) (1)  (3)  (4) 



SolutionSolution —

or 

H th t ill b (4)Hence the correct answer will be (4).



76 In a photo electric phenomenon76. In a photo electric phenomenon,   
the number of photoelectrons   
emitted depends on

(1) h i i f i id di i(1) the  intensity of incident radiation
(2) the frequency of incident radiation( ) q y
(3) the velocity of incident radiation
(4) the work function of the photo(4) the work function of the photo  

cathode



(1) the  intensity of incident radiation

Hence the correct answer will be (1)Hence the correct answer will be (1).



77 The photoelectric work function for77.The photoelectric work function for 
a metal surface is 4.125 eV. The 

cut-off wavelength  for this surface is—

(1) 4125   (2)  2065.5

(3)  3000 (4)  6000 ( )



Solution — Work function 

Hence the correct answer will be (3).



78 The photoelectric work function of a78.The photoelectric work function of a 
metal surface is 2eV. When light of 
frequency 1.5 x 1015 Hz is incident 
on it the maximum kinetic energy ofon it, the maximum kinetic energy of 
the photoelectrons, is nearly

(1)  8 eV (2)  6 eV

(3)  2 eV (4)  4 eV
•

( )



Solution —

4 2 V l

H th t ill b (4)

= 4.2 eV nearly

Hence the correct answer will be (4).



79 In a photoelectric experiment the79.In a photoelectric experiment, the 
maximum velocity of photoelectrons 

itt demitted
(1) depends on intensity of incident radiation(1) depends on intensity of incident radiation
(2) does not depend  on the cathode  

materialmaterial
(3) depends on frequency of incident  

di tiradiation
(4) does not depend on wavelength of the 

incident radiation



(3) depends on frequency of incident  
radiationradiation

Hence the correct answer will be (3).



80 If in a photoelectric experiment the80. If in a photoelectric experiment the 
wavelength of incident radiation is 
reduced from 6000 to 4000 then

(1) t i t ti l ill d(1) stopping potential will decrease
(2) stopping potential will increase( ) pp g p
(3) kinetic energy of emitted electrons 

will decreasewill decrease
(4) the value of work function will 

decrease



(2) stopping potential will increase

Hence the correct answer will be (2).



81 When a point source of81. When a point source of 
monochromatic light is at a distance 
of 0.2 m from a photoelectric cell, 
the cut-off voltage and the saturationthe cut off voltage and the saturation 
current are 0.6 volt and 18 mA

ti l If th irespectively. If the same source is 
placed 0.6 m away from the p y
photoelectric cell, then



(1) the stopping potential will be 0 2 V(1) the stopping potential will be 0.2 V
(2) the stopping potential will be 0.6 V
(3) the saturation current will be 6 mA
(4) the saturation current will be 18mA(4) the saturation current will be 18mA



Stopping potential depends on the 
wavelength of incident radiation It iswavelength of incident radiation. It is 
independent of the distance 
between the sources and 
photoelectric cellphotoelectric cell.

Hence the correct answer will be (2).



82 In a photoelectric experiment the82. In a photoelectric experiment, the 
stopping potential Vs is plotted against
h f f i id li h Ththe frequency v of incident light. The 

resulting curve is a straight line whichg g
makes an angle   with the v-axis.Then
tan will be equal totan   will be equal to 

(1) (2) (3) (4)(1) ( ) (3) ( )



SolutionSolution —

Comparing with equation of straight linComparing with equation of straight lin

H th t ill b (1)Hence the correct answer will be (1).



83 If the intensity and frequency of83. If the intensity and frequency of 
incident light is doubled then:

(1) h t l t i t ill b 4(1) photo electric current will become 4 
times

(2) kinetic energy of the emitted electron   
will be increased and current will be 2will be increased and current will be 2   
times

(3) kinetic energy of electrons will be 4(3) kinetic energy of electrons will be 4 
times

(4) the kinetic energy of electrons will be 
2  times



As the intensity of light increases no. 
of incident photons increases so the 
photo current increases. As the p
frequency increases kinetic  energy of 
electrons increaseselectrons increases.

Hence the correct answer will be (2).



84 Quantum nature of lights explained84. Quantum nature of lights explained 
by which of the following phenomena

(1) Huygen’s wave theory(1) Huygen s wave theory
(2) Photo electric effect
(3) M ll l t ti th(3) Maxwell electromagnetic theory
(4) de-Broglie theory( ) g y



(2) Photo electric effect

Hence the correct answer will be (2).



85 As the intensity of incident light85. As the intensity of incident light 
increases

(1) Photoelectric current increases
(2) Ph l i d(2) Photoelectric current decreases
(3) Kinetic energy of emitted (3) gy

photoelectrons increases
(4) Kinetic energy of emitted(4) Kinetic energy of emitted 

photoelectrons decreases



We know that ejection of photons isWe know that ejection of photons is 
directly proportional to the intensity 
of light. Therefore if we increase the 
intensity of incident light photoelectricintensity of incident light, photoelectric 
current will also increase.

Hence the correct answer will be (1).



86.If the threshold wavelength for a 
certain metal is 2000   , then the 
work-function of the metal iswork function of the metal is

(2) 6.2 eV(1) 6.2 J (2) 6.2 eV

( ) (4) 6 2 K V

(1) 6.2 J

(3) 6.2 MeV (4) 6.2 KeV



SolutionSolution —

       J   6   V= 9.9  x 10‐19 J = 6.2 eV

Hence the correct answer will be (2).



•

87 The work function of aluminium is87. The work function of aluminium is 
4.2 eV. If two photons, each of energy 
3 5 V t ik l t f l i i3.5 eV strike an electron of aluminium,
then emission of electrons will be

(1) Possible (2) not possible(1) Possible (2) not possible

(3) d t i i l t (4)(3) data is incomplete (4) zero



Given: Work function of aluminiumGiven: Work function of aluminium
(W0) = 4.2 eV and energy of each photon 
(E) 3 5 V W k th t i i f(E) = 3.5 eV. We know that emission of 
electron from a surface is possible only
when the energy of each incident photon
is more than the work function of theis more than the work function of the 
surface. In this case, since              ,
therefore emission of electron is

.     

therefore emission of electron is 
not possible
Hence the correct answer will be (2).



88 Light of certain wavelength and88. Light of certain wavelength and 
intensity ejects photoelectrons from a 
metal plate Then this beam is replacedmetal plate. Then this beam is replaced 
by another beam of smaller wavelength 
and smaller intensity. As a result:



(1) No change occurs(1) No change occurs
(2) Emission of photoelectric stops
(3) K.E of the photoelectric decreases but 

the strength of the photoelectric currentthe strength of the photoelectric current  
increases.

(4) K E of the photoelectrons increases(4) K.E of the photoelectrons increases
but the strength of the photoelectric 
current decreases.



(2) Emission of photoelectric stops(2) Emission of photoelectric stops

Hence the correct answer will be (4)Hence the correct answer will be (4).



89 A h f 8 V i i id89. A photon of energy 8 eV is incident 
on a metal surface of threshold 
frequency 1.6  x 1015 Hz. The K.E of 
the photoelectrons emitted (in eV)the photoelectrons emitted (in eV). 
(Take h = 6  x 10-34 J-S).

(2)  1.6(1)   6 ( )( )

(3) 1 2 (4) 2(3)  1.2 (4)   2



Solution —

Hence the correct answer will be (4)Hence the correct answer will be (4).



90 Graph of maximum kinetic energy90. Graph of maximum kinetic energy 
of the photo-electrons against v, the 
frequency of the radiation incident of 
the metal is a straight line of slopethe metal, is a straight line of slope 
equal to:

(1) Work function (3)  (4) h
(2) stopping potential

(3) (4)



S l tiSolution —

Compare with y = mx +  c

Hence the correct answer will be (4)Hence the correct answer will be (4).



91. Relation between the stopping 
potential V of a metal and thepotential V0 of a metal and the 
maximum velocity v of the 
photoelectrons is

(2)(1)

(4)(3)



Solution —

Hence the correct answer will be (2).



92.Two radiations containing photon g p
of energy twice and five times the 
work function of a metal are incidentwork function of a metal are incident 
successively on the metal surface. 
The ratio of the maximum velocities 
of the emitted electrons in the twoof the emitted electrons in the two
cases will be

(1)  1 : 1 (2) 1 : 2

(3) 1 : 4 (4) 1 : 3



S l tiSolution —

Hence the correct answer will be (2).



93. A photoelectric cell is illuminated93. A photoelectric cell is illuminated
by a point source of light 1m, away.  
When the so rce is shifted to 2mWhen the source is shifted to 2m,  
then: 



(1) each  emitted electron carries one  
f h i i i lquarter of the initial energy.

(2) number of electrons emitted is one ( )
half initial

(3) number of electrons emitted is one(3) number of electrons emitted is one 
quarter of the initial number.

(4) each emitted electron carries one 
half the initial energyhalf the initial energy.



(3) number of electrons emitted is
one q arter of the initial n mberone quarter of the initial number.

Hence the correct answer will be (3).



94.When the intensity of incident light 
is doubled then the maximum kineticis doubled then the maximum kinetic
energy of electrons will become

(1)  double (2) half( ) ( )

(3) four times (4) uncharged(3) four times (4) uncharged



I h t l t i ff t i iIn photoelectric effect on increasing 
the intensity of light, the number  of y g ,
emitted photoelectrons increases 
and not their kinetic energyand not their kinetic energy.

Hence the correct answer will be (4)Hence the correct answer will be (4).



95 A light of wavelength and amplitude95. A light of wavelength   and amplitude
A is incident on metallic surface of 

threshold wavelength    in a photocell.
Th t ti t i h t ll iThe saturation current in photocell is 
proportional top p

(2) (1) 

(4) (3)  43



Solution —

Th t t d h t t (i) iThe saturated photocurrent (i) is 
directly proportional to the intensity y p p y
of incident light if its wavelength is 
less than the threshold wavelengthless than the threshold wavelength. 

Hence the correct answer will be (2).



96 When green light is incident on a96. When green light is incident on a 
certain metal surface electrons are 
emitted but no electrons are emitted 
by yellow light. If res light is incidentby yellow light. If res light is incident 
on the same metal surface then :



(1) ti l t ill b(1) more energetic electrons will be   
emitted

(2) less energetic electrons will be  
emittedemitted

(3) emission of electrons will depend on
the intensity of light 

(4) no electrons will be emitted(4) no electrons will be emitted



Solution —Solution 

Th h ld f  Threshold frequency 

No electrons will be emitted

Hence the correct answer will be (4).



97 Light of frequency v is incident on97. Light of frequency v is incident on   
a substance of threshold frequency.
Th f th itt dThe energy of the emitted 
photo-electric will be :p

(2)(1) (2) (1) 

(3) (4) 



Solution —Solution 

Hence the correct answer will be (1).



98. The curve  drawn between velocity 
and frequency of photon in vacuumand frequency of photon in vacuum  
will be a :

(1) straight line parallel to frequency axis
(2) straight line parallel to velocity axis(2) straight line parallel to velocity axis
(3) straight line passing through origin 

d ki l f 450 ithand making an angle of 450 with   
frequency axis

(4) Hyperbola



In vacuum velocity of photon does 
not depend on frequency.

Hence the correct answer will be (1).



99 Threshold wavelength for a metal99. Threshold wavelength for a metal 
is 5200     Photoelectrons will be 

ejected if it is irradiated by a light from:

(1) 50 i f d l(1) 50 watt infrared lamp
(2) 1 watt infrared lamp( ) p
(3) 50 watt ultraviolet lamp
(4) 0 5 watt infrared lamp(4) 0.5 watt infrared lamp



Solution —

Hence the correct answer will be (3)Hence the correct answer will be (3).



100 . The slope of frequency of incident 
light and stopping potential for a given 
surface will be :surface will be :

( )  h(1)  h (2)

(3) eh (4)   e



SolutionSolution —

H th t ill b (2)Hence the correct answer will be (2).



101. A photo-cell is illuminated by a 
source of light, which is placed at a 
distance d from the cell if the distancedistance d from the cell, if the distance
becomes then the number of electrons

itt d d ill bemitted per second will be

(2) four times(1) Remain same (2) four times

(3) two times (4) f th

(1) Remain same

(3) two times (4) one-fourth



SolutionSolution —
No of photoelectrons p

or

H th t ill b (2)Hence the correct answer will be (2).



102. The work function of aluminium
is 4 125 eV The cut off wavelengthis 4.125 eV. The cut off wavelength 

for photoelectric effect for aluminium is-

(1) 150 nm (2) 420 nm( ) ( )

(3) 200 nm (4) 300 nm(3) 200 nm (4) 300 nm



SolutionSolution —

= 300 nm

Hence the correct answer will be (4)Hence the correct answer will be (4).
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