45. The maximum increase in X-ray wavelength that KEY
can occur during Compton scattering is 11 22 33 44 52 6.1 72 83
1584 X 10"'m 2)6.84 X 107 m 9.4 10.1 114 122 132 144 154 16.1
3)7.84 X 10Pm 4) 4.84 X 10-"m 17.2 183 19.4 20.1 21.2 22.3 23.4 243

46. X-raysof 1.0A°are scattered from a carbon block. 251 262 27.1 282 293 30.1 31.2 323
The wavelength of the scattered beam in a direction 33.4 342 353 36.1 373 38.1 392 404
making 90° with the incident beam is 413 423 43.1 44.4 454 46.1 472 483
1)1.024A° 2)2.024A° 49.1 50.1 51.3 52.1 532 543 553
3)3.024A° 4)4.024A° LEVEL-II

47. Inthe above problem, the K.E. imparted to the CATHODE RAYS:
recoil electron is 56. Anelectron is accelerated through a p.d. of 1000
1) 396 eV 2)290eV V. The velocity it acquires is (given e/m=1.76 x
3)496 eV 4)390eV 10" C/kg for electron)

48. GiVel’lh=6.62X10'34JS, m0=9.1 x10‘31kg,c= 1.3.75x 10" ms! 2.1.87x 10" ms™!
3x 10*my/s, the value of compton wavelength being 3.2.50 x 107 ms"! 4.4.00x 10" ms’!
1.0.0121 A® 2.0.0484 A° 57.  Whenacathode ray tube operates at 2500 V, electrons
3.0.0242 A 4.0.0363 A° acquirea velocity of 3 x 107 m/s. When the same tube

ZgATgEhR W}zl&VES: - . | operates at 5000 V, the velocity of electrons is

. en the mass of an electron becomes equal to ; .
thrice its rest mass, its speed is 1.3 {2107 m/s 2.3x10°m’s
3.3 x 10" m/s 43 x10°m/s
1 2\/56 ’ %c 3 lc 4 Lc 58. The p.d. at the ends of a cathode ray tube is
-3 "3 "3 4 increased to 9 times its original p.d. Then
I. The velocity of cathode rays increases to ....... times
50. Anelectron moves with a speed of ~— c. Then II. The energy of cathode rays increases to...... times
2 1.9.3 2.9.9 3.39 4.33
its mass becomes.......... times its rest mass. 59. Aprotonand an o -particle enter a magnetic field
1 in a direction perpendicular to it. If the force acting
1.2 2.3 3.1 5 4.4 on the proton is twice that acting on the ¢ -particle,

51. The velocity of a particle is 60% of velocity of tlhe4re.1tio ofthze Jrlve‘lzcmes;sl 5 49-1

111g171‘g. ;h en t;ef; Or/c entagzmzcgi/ase 1n41tts6rgz;/ss 1160, A cathode ray beam is bent into an arc of a circle
o0 T ’ ° P ° ofradius 0.02 m by a field of magnetic induction

52. A microscopic particle of mass 107'* kg is moving 4.55 milli tesla. The velocity of electrons is
with a velocity of 10? m/s. Then the de Broglie ( ‘iven e=1 6;(10'19 candm=9.1x 10" kg)
wavelength associated with the particle is 1g 2% 107 m/s 2 3% 107my/s ’ &
1.6.6x 10**m 2.6.6x 10°*m 3'1 6x107 m/s 4‘32x107m/s

04 L ..
3.3.3x10 m 4.0 : . 61. In Thomson’s experiment, a magnetic field of
>3- The. de Brogh.e wavelength associated with a induction 10 wb/m? is used. For an undeflected
ﬁ)agtlcle atrestis ) beam of cathode rays, a p.d. of 500 V is applied
. . 00 .
: . . between the plates which are 0.5 cm apart. Then
3 ﬁmt? . 4 d.ata insufficient the velocity of the cathode ray beam s ........ m/s.

54. A particle having a de Broglie wavelength of 1.0 1L4x107 2.2x107 3.2x10° 4.107
(Ails frlls}slo:c?tgd \Yg_t;aJn;omentum of 62. Ifan electron revolves in the path of a circle of
1g ge6 10_2; kX iy 5 2 6.6x 10 ke m/ radius 0.5 x 107" m at a frequency of 5 x 10"

DOO% o g s DO » g s cycles/sec, the electric current in the circle is
3.6.6x 10*kgm/s 4.6.6x 10*kgm/s (given e=1.6x 107° )

55. The momentum of a photon of wavelength 0.01 1g0 O8mA 2X0 RmA 3.8mA  4.8.8mA
Alis .0. . 0. . . 8.
1)6.6 X 10%2kgm/s  2)6.6 X 10 kg m/s
3)6.6 X102 kgm/s 4)6.6 X 102 kg m/s
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63.

64.

65.

66.

67.

68.

69.

70.

The velocity of a helium nucleus travelling in a
curved path in a magnetic field is V. The velocity
of'a proton moving in the same curved path in the
same magnetic field is

L.V 2.4V 3.2V 4.V/2

An electron enters a magnetic field of 0.01 T with
avelocity of 10" m/s, describing a circular path of
radius 0.6 cm. Then the value of e/m of electron is
1.1.76 x 10" C/kg  2.2.04 x 10" C/kg
3.1.72 x 10" C/kg  4.1.66 x 10" C/kg
In Thomson’s method, a beam of electrons
accelerated through a p.d. of 285 volt, passes
undeflected through perpendicular electric and
magnetic fields of intensities 10° V/mand 107 wb/
m?’ respectively. Then the value of e/m of electron is
1. 1.75 x 10" C/kg 2.1.66 x 10" C/kg
3.1.84 x 10" C/kg  4.1.89 x 10" C/kg

A proton, a deuteron and an o -particle with the
same K.E. enter aregion of uniform magnetic field
atright angles to the field. The ratio of the radii of
their circular paths being

l.\/p:1:1 2.1: 1

3.1:1: » 4.1:1:1

A proton, a deuteron and an o -particle are
accelerated through the same p.d. of V volt. The
velocities acquired by them are in the ratio

1.1:1: /7 2.1: 11

3.1:1:1 4. p:1:1

An electron enters a magnetic field of intensity
10* Wb/m?, with a velocity of 10° m/s and
describes a circular path of radius 5.6 cm. The
value of e/m of electron is

1.1.78 x 10" C/kg 2.1.88x 10" C/kg
3.1.68 x 10" C/kg 4.1.66x 10" C/kg
Electrons enter a uniform magnetic field of intensity
150 x 10* T, perpendicular to it with a velocity of
1.76 x 10® m/s. Then the radius of the circular path
in which they travel is

(given e/m of electron =1.76 x 10" C/kg).
1.0.0033 m 2.0.066m

3.0.0044m 4.0.0055m

An electron moving with a speed of 2 x 107 m/s

71.

72.

73.

74.

75.

76.

77.

Millikan’s oil drop experiment

An electron and a proton of same velocity enter a
magnetic field in transverse direction. The ratio of
the radii of their paths is

1)1:1 2)1:8 3)1:1847 4)1847:1
A proton projected with kinetic energy K describes
acircle of radius r in a uniform magnetic field. With
what kinetic energy should an a-particle be
projected in the same magnetic field so that it
describes a circle of radius 2r?

K
2) 5
In Thomson’s experiment for determining e/m, the
potential difference between the cathode and the
anode is same as that between the deflecting plates
(in the region of crossed fields). If the potential
difference is doubled, by what factor should the
magnetic field be increased to ensure that the
electron beam remains undeflected?

ISING) 2)2 3)2.2 44

An electron starts from rest and travels 0.9 min
an electric field of 200 V/m. After this, it enters a
magnetic field at right angles to its direction of
motion. Ifthe radius of circular path of the electron
is 9 cm, the magnetic field induction is (Given
e=1.6 x 10°C, m=9x10-'kg)

1)5x10* wb/m? 2) 5x 107 wb/m?
3)5x10° wb/m? 4)5x 102 wb/m?

The electric field can just support a water droplet
1.0x10°m in diameter carrying one electron
charge?

1)3.21x10*v/m 2)2.31x10%v/m
3)1.32x10*v/m 4)6.42x 10* v/m

An ¢ -particle of mass 6.65x10*'kg travels at
right angles to a magnetic field of 0.2T with a speed
of 6x10°m/s. The acceleration of the
o -particle will be

1)7.55x10" m/s? 2)5.77x10" m/s?
3)7.55x10"? m/s? 4)5.77x10" m/s?

A proton and an a-particle are accelerated through
the same potential. The ratio of their velocities is

1)1:2 2)1:4 3)1:1 4) 21

K
D 3)2K 4)4K

enters a magnetic field of intensity 1.5 Wb/m?, ina 78.  Awaterdrop ofr adil%s 10°mis chgr ged with one
direction perpendicular to it. The force acting on it elec.tron. The Ftlectrlc ﬁeld required to keep it
is (given e=1.6x 10°°¢) stationary is (given density of water p=1000 kg/
1.48x 101N 2.48x 107N m’; g =9.8 m/s?)
3.48x 102N 41.6x 107N 1.2.566 x 10°V/m 2.1.283x10°V/m
3.3.849x 10°V/m 4.5.132x10°V/m
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79. InaMillikan’s oil drop experiment, an oil drop of incident on it. The maximum KE of photoelectrons
mass 0.64 x 10'* kg, carrying a charge emitted is [given ch=2x 10 Jm]
1.6x 10" C remains stationary between two 1.3.1eV 2.2.48 eV
plates seperated by a distance of 5 mm. Given 3.0.62eV 4.5.58¢eV
£=9.8 m/s?; the voltage that must be applied || 88. Light from a hydrogen discharge tube is incident
between the plates being on the cathode of a photocell. The work function
1.980V 2.1960V 3.3920V 4.2880V of the cathode surface is 3.8 eV. In order to reduce
80. Thevoltage required to balance an oil drop carrying the photoelectric current to zero, the voltage of
10 electrons between the plates of a capacitor anode relative to cathode must be
which are 10 mm apart, is (Given mass of the oil 1498V 298V 3404V 4-23V
drop=3.2 x 10" kg,e=1.6 x 107 C) 89.  When light of wavelength 2480 A° is incident on a
1.16 V 2.160v  3.196V 4.19.6V metal surface electrons are emitted with a maximum
81. In Millikan’s oil drop experiment, an oil drop KE of 2 eV. The maximum KE of photoelectrons,
having charge is held stationary with an external if light of wavelength 1240 A° is incident on the
p.d of 400 V. If the radius of the drop is doubled same surface would be
without any change in charge, the p.d required to 1.4eV 2.1eV 3.2eV 4.7eV
keep the drop stationary is 90. Thekinetic energies of photoelectrons ejected from
8OV 2)1600V 3)3200V 4)200V ametal surface by light of wavelength 2000 A°
PHOTO ELECTRIC EFFECT: range from 0 to 3.2 x 10" J. The stopping
82. Inaphotoelectric effect experiment, photons of potential required will be equal to
energy 5 eV are incident on a metal surface. They 1.2V 2.62V  3.42V  4.9eV
liberate photoelectrons which are just stopped by [|91.  The cutoff voltage in a photoelectric experment is
an electrode at a potential of -3.5 V with respect 3V. Then the maximum KE of photoelectrons
to the metal. The work function of the metal is emitted is
1.1.5eV  2.35eV 3.5.0eV 4.85¢eV 1.3V 2.3¢eV 3.6¢eV 4.9eV
83.  Photonsofenergy 6 €V are incident ona potassium || 92.  In Millikan’s experiment, the slope of v versus V
surface whose work function is 2.1 eV. The graph was found to be 4.125 x 10°Vs. Givene
corresponding stopping potential required is =1.6x 10" C, the value of Planck’s constant is
1.8.1eV 2.6eV 3.2.1eV 4.39eV 1.6.2x 10°Js 2.6.4x 10°s
84.  Asource of light is kept at a distance of 1 m from 3.4.125x 10%Js 4.6.6x10°*Js
aphotocell. The stopping potential is found tobe [|93. U.V Light of wavelength 300 A° is incident on
V volt. If the distance is doubled, the stopping sodium surface. Then the maximum velocity of
potential in volt will be photoelectrons emitted is [neglect the work
% function of sodiuml].
1. 5 2.2V 3.V 4.4V 1.3.8x10°ms™ 2.4.8x10°ms™
3.6x10°ms™ 4.3x10°ms’
85. Light of wavelength 5000 A° is incident on a xAnms : X U ms .
) ) .. 1194.  Aphotoelectron is moving with a maximum velocity
metallic surface of work function 3.31 eV. Will P . _ 19 _
X . of 10°m/s. Givene=1.6x 10" ¢c,andm=9.1 x
there be photoelectric emission or not? ) . .
LY, 7 N 10~! kg, the stopping potential is
3 et 125V 228V 3.20V  4.14V
- may of may not be emitte 95. IfU.V. Light of wavelengths 800 A° and 700 A°
4. data insufficient . o .
: C can liberate electrons with kinetic energies of 1.8
86. Light of wavelength 4000 A° is incident on a metal : .
. i eV and 4 eV respectively from hydrogen atom in
surface of work function 2.5 eV. Given , .
: ground state, then the value of planck’s constant is
h=6.62 x 10 Js, c=3 x 10® m/s, the maximum 1.6.57 x 107 Js 2 6.63 x 10 Is
KE of pdl.“’“’tele".tm“st etr.nlltted andt. thle 3.6.66x 107 Js 4.6.77x10% Js
COTTESPONAINE SIOppINg POreNUALAC TESPECLVELY | g6 Light of wavelength 4 x 107 m, incident on a
1.0.6eV,06V 2.2.5¢eV,2.5V . .
photocell using caesium photo cathode. Then the
3.3.1eV,3.1 V 4.0.6¢V,03V corresponding stopping potential found will be
87.  Thephotoelectric threshold wavelength for a metal : I function of ceasi 19V
is 5000 A°. Light of wavelength 4000 A° is (given work function of ceasiumas 1.9 ¢V)
s ' 1.3.1eV 219V  3.12eV 4.12V
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97. A5 mWradiating source operates at 662 nm. Then the surface is nearly (given h=6.6 x 103*Js ,c=
the number of photons emitted by it per sec- ond 3 x 108 m/s)
is (given h=6.62 x 103 Js,c =3 x 10® m/s) 1.2.5x 10" 2.5.0x10"
1.1.9x 10'¢ 2.1.67x 10" 3.2.5x 10" 4.5.0x 10"
3.2.5x 10" 4.2.0x 10" 107. Anelectromagnetic radiation of frequency 3 x 10'
98. A monochromatic source of light operating at 200 Hz falls on a photosurface whose workfunction is
W emits 4 x 10%° photons / second. Then the 4 eV. Then the maximum velocity of the photo
wavelength of light used is electrons emitted from the surface is
1.3000 A° 2.5000 A° 3.4000 A° 4.6000 A° (givenh=6.6x 10°*Js,m=9 x 10°' Kg)
99. The work functions of sodium and copper are 2 1.1.7x 10° ms’ 2.3.4x10° ms?!
eV and4 eV respectively. If the photoelectric cell 3.2.5x 10° ms?! 4.2.0x 10° ms’
operates at4000A° wavelength, then the metal to || 108. The work function of sodium is 2.46 eV and its
be used will be threshold wavelength is 5040 A°. Then the value of
1.sodium 2. copper universal planck’s constant is (given ¢ =3 x10® m/s)
3. both 4. data insufficint 1.6.7x10°* Js 2.6.6x 103 Js
100. Ifthe frequency of light incident on a photosensitive 3.6.8x 10 ]Js 4.6.5x 103 Js
metal plate be doubled, then the KE of||109. Monochromatic light is incident on a metal surface
photoelectrons will be of work function 2.2 eV. Photo electrons are emitted
1.doubled 2. halved 3. quadrupled from it with a maximum kinetic energy of 0.8 eV.
4. More than twice the previous value Then the wavelength of incident radiation is
101. Photons of frequencies 2.2 x 10" Hzand4.6x 10" Hz 1.6133 A° 2.5133 A°
are incident on a metal surface. The corresponding 3.4133 A° 4. 7133 A°
stopping potentials were found tobe 6.6 Vand 16.5V || 110. The wavelength of incident light falling on a
respectively. Givene=1.6x 10" ¢, the value of universal photosensitive surface is changed from 2000 to
planck’s constantis 2050 4°. The corresponding change in the
1.6.6x103*]Js 2.6.7x 1034 Js stopping potential is nearly
3.6.5x 107 Js 4.6.8x10%Js 1)0.012V 2)2.1V 3)12V 4)0.15V
102. The number of photons emitted per secondbya || 111, The work functions of metals A and B are in the
62 W source of monochromatic light of wavelength ratio 1:2. Iflight of frequencies fand 2f are incident
4800 A%is on metal surfaces of A and B respectively, the ratio
1. 1.5x10" 2.1.5x10% of the maximum kinetic energies of photo electrons
3.2.5x 10% 4.4x10% emitted is (fis greater than threshold frequency of
103. Lightquanta of energy 4.9 eV eject photoelectrons A.2f is greater than threshold frequency of B)
from a metal with work function 4.5 eV. Then the H1:1 2)1:2 3)1:3 4)1:4
maximum momentum transmitted to the surface of || 112, The work function of a metal surface is 1 eV. A
metal when each electron flies out is light of wavelength 3000A° is incident on it. The
1.3.4x10*kgms"  2.6.8x 10 kgms" maximum velocity of the photoelectrons is nearly
3.40x 10 kgms! 4.1.7x 10 kg ms! 1) 10°ms” 2) 10*ms’ 3)10°ms” 4) 10 ms’!
104. Lights of wavelengths 2000 A®and 3000 A° emit || 113, [fthe work function of a metal is 5 eV and photons
photoelectrons from a metal surface whose threshold ofenergy 20 eV are incident on the surface, then
wavelength is 4000 A°. The ratio of the maximum the stopping potential of the surface is
KE’s of the photo electrons emitted is nearly )5V )10V 315V 420V
113 2.3:1 3.6:1 4.2:1 114. A small metal plate (work function =2ev) is placed at
105. Photons of energies 1 eV and 2.5 eV are incident a distance of 2m from a monochromatic light source
on ametal surface of work function 0.5 eV. Then of wavelength 3.8 x 107 m and power 1.0 watt. If
the ratio of maximum velocities with which the the light falls normally on the plate, the maximum K_E.
photoelectrons are emitted being of electrons emitted from the plate is
1.1:4 2.4:1 3.2:1 4.1:2 1)2.053 x 10"°J 2)3.253x 10797
106. Light of wavelength 5000 A° falls on a sensitive 3)5.253x 101°) 4)2.532x 1017
surface. Ifthe surface has received 107 Joule of
energy, then the number of photons incident on
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115. In Fheda‘t;ove promﬁrs the rilaximum speed of || 124 The K, X-Ray emission line of Tungsten occurs
emitted electrons will be nearly at0.021 nm. Then the energy difference between
1)7.036 x IOZm/s 2)7.036x 10ms K and L levels in these atoms is about
3)7.036 x 10°m/s 3)7.036 x 10*m/s 1. 59 KeV 799 KeV

X-RAYSPECTRA: . 3.118KeV  4.87KeV

116. The 4, of‘a continuous X-Ray spectrum is 0.414 125. The voltage applied to an X-ray bulb increases to
A®, when it operates at a p.d. of 30 KV. The 1.5 times the initial voltage. The short wavelength
value of planck’s constant, h, is (givene = 1.6 x limit of continuous X-ray spectrum shifts by 25
107 C, c=3x 103 m/s) pm. Then
1.6.624x 10°Js  2.6.524x 107 Js 1) initial voltage applied is 160 x 10°kv
3.6.674x10%Js  4.6.724x10%Js 2) initial voltage applied is 80 x 10°%kv

117.  According to Moseley, for K_line Jv = a(z-b) 3) initial wavelength is 75pm
where a=5 x 10’ Hzand b = 1. For a given 4) final wavelengthis 150pm :

o 126. When a beam of accelerated electrons hits a target,
element, the wavelengthof K, lineis 1/3 A°. Then a continuous x-ray spectrum is emitted from the
the atomic number of the element is target. Which of the following wavelength is absent
1.51 2.61 3.41 4.55 in the x-ray spectrum if the x-ray tube is operating

118. An X-Ray tube operates at a p.d. of 12.4 KV. at 40,000 volt?

Then the X-Rays emitted will have a maximum )I.5AY 2)0.5A° 3)0.25A° 4)1.0A°
frequency of

1.3x10% Hz 2.3x10'%Hz cOmpton effect

3.3x 10" Hz 4.3x 10" Hz 127. Ina Compton effect experiment, the wavelength

119. Ifthe p.d. applied across an X-Ray tube is S KV of incident photons is 3A°. If the incident radiation
and the current through it is 2 mA, then the number is scattered through 60°, the wavelength of
of electrons striking the target per second and the scattered radiation is nearly (given h=6.62x103*
speed with which the electrons strike the target Js,m_=9.1x 10 kg, ¢ =3 x 10° m/s)
are 1.3.024 A° 2.3.012 A°
1.1.25x 1016, 42x10"ms! 3.3.048A° 4.2 988 A°
2.25x10%,4.2x 10" ms" 128. A photon of energy 1.02 Mev undergoes compton
3.2x10%,4x 10" ms" scattering from a block through 180°. Then the
4.0,0 energy of the scattered photon is(Assume the values

120. An X-Raytube allows S mAatap.d. of 100 KV. ofh,m ,c)

Then the rate of production of heat at the target is 1. 0.2006 MeV  2.0.103 MeV

(assuming that only 0.1% of incident energy is 3.0412MeV 4. Zero

converted into X-Radiations) 129. A photon recoils back after striking a free electron.
1.500 cal s™! 2.5cals™ Then the value of compton shiftis (Assume the
3.119.4 cal s 4. zero values ofh, m mc)

121. An X-Ray tube operates at 18KV. The velocity 1.0.0242 A° ° 2.0.0484 A°
of the electrons bombarding the target being nearly 3.0.0121 A° 4.0.242 A°
1.8x107ms! 2.6x10"ms’! MATTER WAVES:
3.8x10°ms"  4.6x10°ms” 130. The de Broglie wavelength of an electron which

122. GivenR=1.097 x 10" m’', the wavelength of K, falls through ap.d. of 100 V is
line of silver (z=47) being (take b=1 for K series) 1.1.227 A° 2.12.27A°
1.0.674 A° 2.0.574 A° 3.0.1227 A° 4.2.454 A°
3.0.774 A° 4.0.287 A° 131. Electrons are accelerated through a p.d. of 150V.

123. The frequency of an X-Ray photon of momentum Given m = 9.1 x 10°" kg, e = 1.6 x 10" c,
2.25x 10 kg m/s is nearly h =6.62 x 10°* Js, the de Broglic wavelength
(given h=6.63 x 10%Js,c =3 x 10°m/s) associated with it is
1.10Hz 2.10Hz 3.10“HZ 4.10YHz 1.1.5A° 2.1.0A° 3.3.0A°> 4.05A°
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132. The de Broglie wavelength associated with an HINTS
electron of energy 500 eV is given by -
(takeh=6.63 x 1034 Js, m=9.11 x 107! kg) 2Ve
1.0.28A° 2.1410 A°3.0.66 A° 4.055A° ||°0) Y=y~

133. A proton when accelerated through a p.d of V
volt has wavelength , associated with it. An Vi ﬂ
a -particle to have the same , must be 37) v, v,
accelerated through a p.d of 58) (i) ver NG
I)Vvolt 2)4Vvolt 3)2Vvolt 4) %Volt () E oV

134. Ancelectron and a proton are accelerated through B _a v
the same potential difference. The ratio of their de >9) F, - q, v,

Broglie wavelengths (4, / 4, ) is Be
60) v= o

m, m, m,
D1 2) m 3) m 4) \/Z 1) VZL

135. A proton and an ¢ -particle are accelerated dB
through the same p.d. The ratio of their deBroglie 4
wavelengths is 78) g8 _ Eﬂw P&

1 e e
D2 2) f D22 42 62) i=ef where f = frequency

136. Ifthe momentum of an electron is changed by p,_, my e
then the de Broglie wavelength associated withit || 63) 7= B v (;j
changes by 0.5%. The initial momentum of electron
will be Vv
1)p_/200 2)p /100 3)200p_  4)100p_ (|79 Eq=mg= (;)‘1 =ms

137. Ifthe energy of a particle is reduced to one fourth,
then the percentage increase in its de Broglie €4y 7= mv_, { e } _v
wavelength will be ) eB m| rB
1)41% 2)141% 3)100% 4)71%

138. Ifthe velocity of a particle is increased three times, 65) (ﬁ):iz
then the percentage decrease in its de Broglie m) rB
wavelength will be v
1)33.3% 2)66.6% 3)99.9% 4)22.2% 80) Eq=mg= (Ejne =mg

KEY
56.2 57.1 583 59.1 603 614 622 mv  +2m(KE)
63.3 644 651 662 674 681 692 ||60) r=_p=T
703 713 724 73.1 741 751 764
774 78.1 79.2 803 813 82.1 834 2eV e
843 852 861 873 882 894 90.1 |0 VI, :”“\/%
91.2 924 9311 942 951 964 0972
98.3 99.1 1004 101.1 102.2 103.1 1042 ||68. € _YV
105.4 106.1 107.1 108.2 109.3 1104 111.2 m B
112.1 113.3 114.1 1153 116.1 1172 1184 v
119.1 120.3 121.1 122.2 1234 124.1 1253||g9 T -
126.3 127.2 128.1 129.2 130.1 131.2 132.4 (jB
133.4 1344 1353 1363 1373 138.2 n
70. F =qvBSinf
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12400
71 =2 =) K.E.
eB 89 w i AO max
\2mKE KE 1 e |m, K.E max
7. = = e = 0. V==
eB KE, r, e \m, e
91. KEmax=eV,
1, E vV 0
73 Smvo=e V,where v = B 4B 92. h=slope x Electron charge
2e(Ed 93 1o - he
74. Bzﬂ,whereva/L) 2™ g
er m .
4 94 - mv2 = CVO
75. (Eﬂﬁp gj=Eq 2
ped L1
76. _ BqV 95. (EI_EZ) = /11 /12
m
) %. o¥, =
77. Vocr3:>—2=ri3 T v
1A
v (1)
81, Lt =gV ' ¢
2
: . n\ he
82. E(ineV)=elV,+W,(inel) 98, P=|— =
t
83. eV,=E (ev)—W(ev)
84.  Stopping potential is independent of distance |(99.  For the photo electric cell the minimum
between light source and Photo electric cell. 5
c
he ener (—j required is 3.1eV, so sodium is
85. Since £ < = Photo electric emission 2 )
1l not takes bl suitable
will not takes place. 100. K.E.=E-W,
KE._ - 1240? ~w(in eV) K.E'=2E-W =2(E-W )+W =2K.E+W,
86. A (4) 101 A(v, —v,) =V, -V,)
. p_[n) e
stopping potential = e 102 =77
1o P’
- 103. KE=—=(E-w)=>P=2m(E-w
g7 KE= 12400[———J So=(E-w) (E-w)
1 2
where 4 | =wave length of the incident r_r
. KEl _ E1 -w A Ao
light, 4 ,=wave length of the work 104. KE, : E,—w =1 1
function A Ao
88.  Stopping potential
E 13.6ev—3.8 RE _[Lw
V0={ —wjz{ 6ev—3. v):_9‘8V 105. KE, \E,—w
e e
Q maximum K.E. of emitted electrons=ground 106. E = nhe
state energy level of hydrogen=13.6 eV ' 4
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| he 1
107. Smv* =(hv=-w) 125. ¢o=7 —= Voa
hc h
108. w="" L o
A 126. “min o). any wave length which is lessthen
0
109. Incident energy is E=2.2+0.8=3ev .
A i Will not be present.
) 12400
LA A 127. (2'=2)=0.0242(1-cosg)
1 1 h 12400
hed— —— L= _ Ad =——(1-cos¢);E, =E, —| ——
110. C{;u b} e(V,~V,) 128. moc( 9);E, =E, ( ) j
v E-w 129. A2=0.0242(1-cos¢)
111. 022 _Ez_Wz
150
i 130. A=,|—
112, S =wt—m? v
A
150
E—w 131. A=,—
113. V= v
e
h
/1_
114. (%)zw+KE 132. 2m(KE
h A _h
he 12 133. 4~ V,qm=V. qm
=w+ /
115. 7 w my 2mqV 1 Vot
6, ev =< G A M
. eV=" 134 ’—Zqu Z, m,
17. 4|5 =a(z-b) T L L
A " A \g, m,
118. eV=php
o A_p
119. z:E:>2:i;eV=—mv2 136. , a )
t t e
H (iVx99.1 A _ |KE,
120 —=|—nq 137. -
t 100 A, KE,
2elV A, TV
121. v= =~ 138. =
m 2 1
LEVEL-III
122 =Rz AL CATHODE RAYS:
"4, n~ n, 139. The path of the cathode rays in an electric field
can be approximated to a circle. In order to double
123. Frequency U = pe the radius of the circular path keeping velocity
h constant
12400 1) Double the electric field
124. = A(in A4°) 2) Halve the electric field
3) Increase the electric field to four times
4) Triple the electric field
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140. A doubly ionized He** atom travels at right angles 8V )4V 32V H1v
to amagnetic field of induction 0.4 T at a velocity || 147. A charged particle is moving in a uniform magnetic
of 10° m/s describing a circle of radius r. A proton field in a circular path. The energy of the particle is
traveling with same speed in the same direction in doubled. Ifthe initial radius of the circular path
the same field will describe a circle of radius was R, the radius of the new circular path after the
1)r/4 2)1/2 3)r 4) 2r energy is doubled will be

141. InaMiillikan’sset-up,acharged oil drop fallsunder gravity HR2 2)/2R  3)2R 4R/ 2
withacertain terminal speed. Thedropisheldstationary || 4g - A charged dust particle of radius 5 x 107 m i

L . . . ged dust particle of radius 5 x S
applymgsultableelecmcﬁeldapdlsfoundtocarry2 XOCSS located in a horizontal electric field having an
elf.agltrﬂ(zns. Suddemyaﬂ;e ‘}“’P lsli)glnls tgsr:r(\),ve' uPWfEdE intensity of 6.28x 10°v/m. The surrounding medium
gmefsmgbﬁﬁ:gfwmgemofén%n;? is air With ccz)effi(.:ient ' of Visco§ity

he electric field stops actin n =.l .6x 10'. NS/m?. If this particle moves with a
g thz firop looses the I;xcess glectrons uniform honzoptal .speed 0f 0.02 m/s, the number
3) the drop picks up some additional electrons ofelectrons on it will be
4) data insufficient D10 2) 20 . .3) 30 4 40.

142. In the Millikan’s experiment, the oil drop is 149. An Fﬂectron trayels in a circular 3path ofradius 20
subjected to a horizontal electric field of 2 N/C cmina magnet}c ﬁgld of2x 107 tesla. The.: speed
and the drop moves with a constant velocity making and the potential difference through Wh.ICh the
an angle of 45° with the horizontal. If the weight of ereeczzr;)nls }1601111?11 (E:: © ?Iclcegleiate;i(‘;g ?1:;1;1 ire this speed

. . . =1.6x1"c, m=9.1 x
glnet(}ilr;)g rlzr\)?\if,sthen the electric charge, in coulomb, 1) 7x107m/s,13.9KV  2) 6x10°mJs, 9.4kV
)W 2 W2 WA AW 3)4.2x10%m/s,12.4kV  4) 7x10*m/s, 1.39kV
. S . 150. Anelectron describing a circle is in a magnetic field

143. A charged oil drop falls with terminal velocity V of 10*tesla. The angular frequency of revolution
in the absence of electric field. An electric field E f mass is 9 I x 10°'kg and charge is 1.6x1 0’_
keeps it stationary. The drop acquires additional Yeoulomb is‘ '
charge q and starts moving upwards with velocity 1)1.24 X ’1 0rad/s 2)2.42 X 107rad/s
Y)‘);Elhe mm";)‘?grge on gll)ec‘limp was Hq2 3)1.62 X 107rad/s ~ 4) 1.758 X 107rad/s

. . : : . || 151. Two parallel plates Scm apart are connected to a

144. A charged oil drop is held stationary in an electric .
field. The space surrounding the drop is exposed ?OO Vde s.upplg/. Assurfl‘tnng thatan electgqn starts
to aradioactive source and the drop moves with lr)oinsrgs;, llsé‘r:/:mty a e;)a ln Z%oxsi(gzﬁ]/sls
Fimitf:i'gee(riltthzrminal velocities v, 2v, 3v etc. It is M1 76 x 10°my/s MH1 :8 6 x 10°my/s
1) Charge is conserved 152. A er)ton accel'erated by qpotential difference V
2) Drop carries negative charge gets 111"[0 the uniform electric field of a parallel plaFe
3) Charge is quantised capac1t9r wl‘lose.plates extend over a length ‘l’.m
4) Drop carries positive charge the motion direction. The field strength varies with

. time as E=at, where a is a constant. Assuming the

145. A stream of electrons enters an electrical field o
normal to the lines of force with a velocity of 3x107 proton .to be. noq—relahws‘uc, the angle between
m/s. The electric intensity is 1800 v/m. While Fhe mohon directions ofth§ P ro't on beforeand after
traveling through a distance of 10 cm the electron ¥ts flight through the capacitor is, if the proton gets
beam is deflected by 2mm. Then e/m value in in the field at the moment t=0. (The edge effects
coulomb per kg is are to be neglected)
1)2x10" 2)2x10”  3)2x10" 4)2x10* L eal’ ( m 32 el m 12

146. In Millikan’s oil drop experiment, an oil drop of 1)tan m [ﬁj 2)tan By [ﬁj
radiusr and charge Q is held in equilibrium between
the plates of a charged parallel plate capacitor when , s 32
the potential difference is V.To keep a drop of 3) tan~! { eal ( m ﬂ 5 tan”! { I'E [ m j }
radius 2r and charge 2Q in equilibrium between 2E \ 2V 2m\ 2V
the plates ,the potential difference required will be
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153. In a cathode-ray tube, an electron is accelerated charge (Assume that the mass of'the drop remains
from rest through a potential difference of 1000volt to be constant)
and enterd in a perpendicular electric field across 1)1:3:4:5 2)1:2:3:4
two parallel plates. The length of the deflecting plates 3)2:4:6:3 4)4:3:2:1
is 2cm and the distance between them is 0.5mm. If || 159. In the absence of electric field the oil drop falls
the deflection of the electron in the electric field is freely under gravity through a distance of 2.0 mm
0.25 mm, the p.d. between the plates is in 35.7 s. The radius of the drop, if the viscosity of
1) 11.2 volt 2) 12.5volt air is 1.8 x 10° Nsm and density of oil is 880
3)10.5 volt 4)16.4 volt Kg/m’, is (neglect the buouyancy)
154. A beam of protons with a velocity 4 x 10° m/s 1)8.25x10%C 2)7.25x107C
enters a uniform magnetic field of 0.3 tesla at an 3)6.25x 10%C 4)6.25x107C
angle of 60° to the magnetic field. The radius of || 160. A charged drop of radius 1.92mm is kept
the helical path taken by the proton beam is nearly stationary by the application of an electric field of
1)12x 10°m 2)12x10°m 1.65 x 10°N/C in Millikan’s oil drop experiment.
3)12x10*m  4)21x10°m The charge, if the density of oil is 920 Kg/m’, is
155. Anelectron beam accelerated from rest through a 1)1.72x 10" 2)1.62x 10"
potential difference of 5000V in vacuumis allowed 3)1.82x 107 4)1.92x 10"
to impinge on a surface normally. The incident || 161. A drop of oil of radius 10 m carries a charge of
current is 5S0mA, and if the electrons come to rest four times that of electron. If the density of oil is
on striking the suface, the force on it is 2000 kg/m’, the potential difference which must
1)1.924 x 10°N 2)2.1x 10N be applied across the plates in Millikan’s
3)1.6 x 10N 4)1.6 x 10°N experiment in order that the drop may float, when
156. A particle of mass 1x10*°kg and charge +1.6x10 the distance between the plates is Smm apart, is
C traveling with a velocity 1.28 x 10° m/s in the 1)620V  2)641V 3)541V 4)341V
+ x direction enters a region in which a uniform || 162. A charged drop with amass of 5x 10"*Kgisina
electric field E and a uniform magnetic field of plane horizontal capacitor, with the plates
induction B are present such that E=E =0, separated by 0.01 m apart. When the electric field
E =102.4kV/mand B =B =0, By=8 x 10?wb/m? is absent, the air resistance makes the drop to fall
. The particle enters this region at the origin at time with a certain constant velocity. If a p.d of 6000
t=0. The x,y and z coordinates of the particle at volt is applied to the capacitor plates, the drop
t=5x 10 are falls with half'the velocity. The charge on the drop
1)(4.2,0,2) 2)(6.4,0,0) 3)(2,1.2,0) 4)(1,0,2) is
157. A particle of mass 9 x 107'kg, negative charge of 1)3.083 x 10°3C 2)4.083 x 10°C
1.6x10" coulomb is projected horizontally with a 3)5.083 x 102C 4) 4.083C
velocity of 10°m/s into a region between two infinite || 163. H*, He"and O™ all having the same kinetic energy
horizontal parallel plates of metal. The distance pass through a region in which there is a uniform
between the plates is 0.3cm and the particle enters magnetic field perpendicular to their velocity. The
0.1cm below the top plate. The top and bottom masses of H", He* and O*" are respectively 1
plates are connected to positive and negative am.u,4amuand 16 am.u. Then
terminals of a 30volt battery respectively. The 1) H" will be deflected most
component of velocity just before it hits one of the 2) O™ will be deflected most
plates is 3) He"and O™ will be deflected equally
1)4.2x 10*m/s 2)1.88x 10°m/s 4) both 1 and 3 are correct
3)1.88 x 10°m/s 4)1.78 x 10°m/s 164. A proton ( mass m, charge ¢) projected with a
158. Inthe Millikan’s Oil drop method, the p.d’s applied velocity v passes undeviated through a region of
to the plates are measured as 750V, 250V, 187.5V crossed electric and magnetic fields. With what
and 150V so that the same oil drop is stationary, velocity should an alpha particle (mass 4m, charge
when it is made to pick up different charges by -2e) be projected so that it passes undeviated
ionizing the space between the plates continuously. through the same region?
The charges picked up are multiples of fundamental Hv 2)2V 3)4V 4)8V
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PHOTO ELECTRIC EFFECT: 172. Photoelectrons emitted from a photo sensitive
165. A smallmetal plate (work function =2ev) is placed metal of work function 1eV describe a circle of
atadistance of 2m from monochromatic light source radius 0.1cm in a magnetic field of induction 1073
of wavelength 4.8 x 107 m and power 1.0 watt. tesla. The energy of the incident photons is
The light falls normally on the plate. If a constant (mass of electron=9 x 10-'kg)
magnetic field of strength 10 T is applied parallel 1)1.09ev 2)29ev 3)09ev 4)0.81ev
to the metal surface, then the radius of the largest || X- RAY SPECTRA:
circular path followed by the photo electrons is 173. The X-ray wavelengthof L, line of platinum (z=78)
1)0.04m 2)0.04cm 3)0.04 mm 4)0.04 km
166. For certain photosensitive material, a stopping is 1.30 A”. The X-ray wavelength of L, line of
potential of 3.0 V is required for light of wavelength Molybdenum (z=42) is (constant b=7.4)
300 nm, 2.0 V for 400 nm and 1.0V for 600nm. 1)5.41A° 2)420A° 3)2.70 A° 4)1.35A°
The work function of the material is 174. Ina Compton effect experiment, X-ray photons
1)25ev 2)1.5ev 3)2.0ev 4)1.0ev of wavelength 0.22 A° suffer a Compton shift of
167. When a certain metallic surface is illuminated with 0.02 A°. The fractional change in the energy of the
monochromatic light of wavelength 4 , the stopping incident photons is
potential for photoelectric current is 1 6 5 5
3v,. when the same surface is illuminated with light 1) 12 2) 7 3) 12 4) 7
of wavelength 2 / , the stopping potential is v,. The || M{ATTER WAVES:
threshold wavelength for this surface for||175  The de Broglie wavelength associated with an
photoelectric effect is electron of velocity 0.3 ¢ and rest mass 9.1 x 10-
y) Skgis
1ea 2)4 4 37 4)8 4 1)7.68x10"°m 2)7.68x 102 m
168. Photons of energy 2.0 ¢V fall on a metal plate and 3)5.7x10"m 4)9.1x 10" m
release photoelectrons with a maximum velocity
V.Bydecreasing 4 by 25% the maximum velocity KEY
of photoelectrons is doubled. The work function || 139.2 140.2 141.3 1422 1433 144.3 1453
of the metal of the material plate in eV is nearly 146.2 147.2 148.3 149.1 1504 151.3 152.1
1)2.22 2)1.985 3)2.35 4)1.80 153.2 154.1 155.1 156.2 1573 158.1 159.2
169. Whenametalsurfaceisilluminatedby lightofwavelengths || 160.2 161.2° 162.2 163.4 164.1 165.1 166.4
400 nm and 250 nm, the maximum velocities of the || 167.2 168.4 169.1 170.3 171.2 172.1 173.1
photoelectrons ejected are V and 2V respectively. The || 174.1 175.2
work function of themetal is HINTS
1)2hcx 10T 2) 1.5hcx 10°J s
3)hex 1067 4)0.5hex 1067 139, Eq= ™" = Ea L
170. A small metal plate (work function=2ev) is placed r r
ata distance of 2m from a monochromatic light my 1
source of wavelength 4.8 x 10”7 m and power 1.0 r= 3 =ro« o
watt. The light falls normally on the plate. The 9 (j
number of photons striking the metal plate per m
second per unit area will be Eq
1)4.82x 102 2)4.82x 10 142. Tan 45°=7
3)4.82x10'¢ 4)4.82x 10" Ea= w
171. A source of lightis placed above a sphere of radius 4
10cm. How many photoelectrons must be emitted Eq
by the sphere before emission of photoelectrons °
stops? The energy of incident photon is 4.2 eV
and the work function of the metal is 1.5 eV.
1)2.08 x 10'® 2)1.875x 10®
3)2.88x 10" 4)4x 10" i
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F=Bqv and B and q are along

143. =
bz nry, =mg y and x axis this force is along negative
Eq' =mg Z-axis. The resultant force is zero.
E(ql n q)= 67 71V, +mg =2mg =2Eq' Displacement along x-axis=x=Vt
Lq
145. y=—|—"|7 "
mJ\v and V*? =2as Where s=0.1 cm
Vg 4 N4 V4,
) 772' r dg:>— 37 rodg= z =-z2 V
146. Ea=; P 158. mg=Eq=—q
[ For th ild i tant
R \/F or the same oil drop m is constan
1 1 1 1
g —=4q, 14, gy =i
148. Eq=6zxnrv= E(ne)=6x nrv 4 n V V
2
149. Bqv= nr 159. = v Where v =—
r 2pg t
150, w=24 160. mg = Eq
m ey et
: 3 P & d‘]
= t
BSlov=" 161. mg=Eq
2 4 3 V
Ee ate eat 7P 8=—4
152. 'V, = —jt=(—)t= 3 d
m m 2m 162. WhenthereisnoE,
V.=V mg
when thereE,
tan @ = — and substituting
! mg—Eq=67z77rK ————— (2)
2
m in A
| Bql? i 3=4.18—-w
153. y=——— and—mv" =Vq |
2 my 168. Emvmx =hv-w and
q 1
_ he
mv® 2V hy =—
LR El’ i
=3 W_Tfn V 170. ?:hi Where - is number of photons
1%
154 mV siné emitted per second. These are distributed over a
4 Bg sphere of radius 2m.  The number of photons
) per unit area
. ne it
155. 1= I’ =>n= - n n
_ o t t
Foree=n m?/ NV 2mx K E. Surface of the Sphere Az r?
156. F=Eqand E is along Z-axis
Fis along Z-axis 171. Stopping potential =4.2-1.5=2.7V
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T 2. The frequency of characteristic X-rays
V= 0 = 0 =3x10 1) Nature of target 2) Nature of filament
4z &1 3) Applied voltage across filament and target
ne=3x10" 4) All are correct
3. Hydrogen atom does not emit X-rays because
7. 1= mV _ p _~N2mxKE 1) it has single electron  2) it is very small in size
' Bg Bg Bg 3) its energy levels are too far apart
- 4) its energy levels are too close to each other
KE = Bqr _ hv—w 4. Characteristic X-rays are produced when
2m 1) high energy incident electrons are accelerated
LEVELIV 2) low energy incident electrons are accelerated
1. Read the passage given below 3) high energy incident electrons knock out
X-rays are generated when high speed electrons electrons from the inner shells of the target atoms.
are suddenly stopped by high atomic number targets. 4) when valence electrons of the target element
X-rays are electromagnetic waves of wavelength are are knocked out
between 100A°to 0.1 A°. They travel with velocity || 5. X-rays are
of light. There are two types of X-rays. 1) stream of electrons  2) stream of protons
a) Continuous X-rays b) Characteristic X-rays 3) electromagnetic radiations
When electron with high energy penetrate 4) stream of uncharged particles
target atoms, they strikes the electrons of inner shells || II.  Read the following passage
and knock out them from the atoms, then deficiency Ifaparticle of mass m moves with velocity v, then
of electrons is created in the inner shell. Electrons de Broglie waves as associated with the moving
from higher shell jumps into this shell to full fill this particle. The Wavelength of de Broglie wave is
deficiency. In this process photons with energies h
equal to difference of energies of initial and final A= ﬁ , where K in the energy of the moving
shells are emitted. These are characteristic X-rays. ) "
So, the frequency of characteristic X-rays depends particle. .
on the nature of target and independent of applied When photons of cenergy 4.25 eV strike the
voltage across filament and target. surface of a metal A, the ejected photo electrons
Moseleys law for characteristic X-rays is have maximum kinetic energy K, ¢V and de-
1 (1 1 broglie wavelength 1, . The maximum K_.E. of
1 R(z-b) (n_f B ?J . Moseleys law is photo electrons liberated from another metal B by
Applicable to characteristic X-rays only. It means photons of energy 4.7 eV is K, . The Kinetic
itis applicable to only those transitions of atoms energies are relatedas K, — K, =1.5eV. If the de-
during which an X-ray photon is emitted. Hence it Broglie wavelength of these photoelectron is
can'tbe applied toall the transitions. A, =21, then answer the following questions
For higher values of n, and n,, energy B A '
difference will be small. Therefore, emitted photon || 1. The value of K , is
will not be an X-ray photon. Hence Moseley's law 1)2eV 2)2.25eV 3)4.5eV 4)4.7¢eV
can't be applicable for sugh transitions. As an 2. Thevalueof X, is
example hydrogen can't emit X-ray as the energy
levels in hydrogen atoms are very close to each other. D12eV 2 ,0‘5 eV . 3)1eV 4)15ev
Answer the following questions. 3. Thework function ofAis
1. Moseleys law is 1)2.25eV 2) 4.20 eV. 3)25eV 4)1.5eV
1) applicable to all those atoms to which Bohr's 4. Thework functionof Bis
theorv is not applicable. 1)2.25eV 2)4.2eV 3)2.5eV 4)4eV
ry pp
2) applicable to all energy levels of same atoms only.
3) notapplicable for higher values of n and n,. KEY
4) not applicable for higher values of z . 1.3 2.1 3.4 43 5.3
I 1.1 2.2 3.1 4.2
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PREVIOUS EAMCET QUESTIONS |/ Light rays of wavelengths 6000 4° and of photon
1. According to Moseley’s law the frequency v of intensity 39.6 watts/m? is incident on a
k line and the atomic number (z) of the element metal surface. If only one percent of photons inci-
have the relation (A & B are constants) dent on the surface emit photo electrons,
[EAMCET2005E] then the number of electrons emitted per second
y W per unit area from the surface will be
1) 7 B 2) 71 B [ Planck constant=6.64 x 10°*J - S; Velocity of
light=3x 10* ms'] [EAMCET2004E]
3)v(Z-4)=B 4 v(z-A4) =B 1)12x 10% 2)10x 10
2. Theincident photon involve in the photo electric 3) 12 x 107 4) 12 x 10"
effect experiment [EAMCET2005M] 8. Twoionshaving masses in the ratio 1:1 and charges
1) completely disappears 1:2 are projceected into uniform magnetic field
2) comes out with increased frequency perpendicular to the field with speeds in the ratio
3) comes out with a decreased frequency 2:3 .The ratio of the radii of circular paths along
4) comes out with out change in frequency which the two particles move is
3. According to Moseley’s law the frequency v of [EAMCET2003M]
k line and the atomic number (z) of the element 1)4:3 2)2:3 3)3:1 4)1:4
have the relation (C = constant)||9.  whenradiationof wavelength 1 isincidentona
[EAMCET2005M] ,metallic surface, the stopping potential is 4.8 volts.
2 Ifthe same surface is illuminated with radiation of
Dva (Z C) Jva (Z C) ratio of double the wavelength then the stopping
1Y potential becomes 1.6 volts. Then the threshold
3) Vv (Z-4)=B 4)va ( 7_ Cj wavelength for the surface is [EAMCET2003E]
4. AA is the difference between the wavelength of 22 2) 4 A 3)64 Y82 .
) o 10.  An X-ray tube is operated at a constant potential
K, line and the minimum wavelength of the con- difference and it is required to get X-ray of wave-
tinuous X-ray spectrum when the X-ray tube is length not less then 0.2 nano-meters. Then the
operated at a voltage V. If the operating voltage is potential difference in kilo-volts is
changed to r , then the above differenceis o} . [1=6.63x107J —secie =1.6x10™" Cic = 3x10"ms "]
3 [EAMCET2003M]
Then [EAMCET2004E] 1)24.8  2)124  3)62  4)3.1
D) A2 =5A4 2) AL =4A2 11.  The de-Brogile wavelength of a particle moving
3) AL =3A4 4) A <3AA with a velocity 2.25 x 10° ms’is equal
5. Electrons ejected from the surface of a metal, when to the wavelength of photon. The ratio of kinetic
light of certain frequency is incident on it, energy of the particle to the energy of the
are stopped fully by a retarding potential of 3 volts. photon is [ velocity of light = 3 x 10® ms']
Photo electric effect in this metallic surface begins [EAMCET2003M]
at a frequency 6 x 10's!. The frequency of the 1)1/8 2)3/8 3)5/8 4)7/8
incident light in s™is [h=6 x 10**J-sec; chargeon || 15 Ty photons of energies twice and thrice the work
the electron =1.6 x 10-°C ] [EAMCET2004E] function of a metal are incident on the metal surface.
1)75x 107 2)13.5x 107 Then the ratio of maximum velocities of the
3)13.5x 10" 4)7.5x 10" . .
. o ) photoelectrons emitted in the two cases
6. K, and K, are the maximum kinetic energies of the respectively, is
hotoelectrons emitted when light of wave length
111 and A, respectively are inci%ient ona metaiglic L2 24800 3 3 V241 V2
2 13.  In Compton scattering process, the incident X-
surface. If 4, =3 4, then [EAMCET2004M] radiation is scattered at an angle 60°. The
K K wavelength of the scattered radiation is 0.22 A°.
1) K > ?2 2) Ky < Tz The wavelength of the incident X-radiation in A°
3) K, =3K, 4) K, =3k,
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I 21. Aparticle of mass 0.6 g and having charge of 26
{ Take =0.024 4° j nc is moving horizontally with a uniform velocity
m,c
0 1.2x10* ms~'in auniform magnetic field. Then
1.0.508 2.0.408 3.0.232 4.0.208 the value of the magnetic induction is approximately
14. If Ay is the de Broglie wavelength for a proton 5
accelerated through a potential difference of 100V, (g=10ms ™)
the de Broglie wavelength for ¢ -particle accelerated 1. Zero _ 2.1 (_)T. _ 3.20T 4 '200T_
through the same potential difference is 22.  Photoelectric emission s observed froma 'me.talhc
surface for frequencies v and v of the incident
1 2\/5/10 5 A 3 A\j_ 4. % li.ght.rays (v, >v,). Ifthe maximum.valu.es of
2 2V2 2 kinetic energy of the photoelectrons emitted in the
15.  The maximum wavelength of light that can be used two cases are in ratio of 1:k, then the threshold
to produce photoelectric effect on a metal is 250 frequency of the metallic surface is
nm. The maximum K_.E ofthe electrons in joule, V. — v Kv. —v
emitted from the surface of the metal when a beam L. ﬁ ﬁ
of light of wavelenth 200 nm is used:
1.89.61 x 10 2.69.81 x 10 Kv, —v, 4 vV, =V,
3.18.96x 10 4.19.86x 10 K -1 " K
16.  Thevalue of de Broglie wavelength of an electron || 23, The de Broglie wavelength of an electron having
moving with a speed of 6.6 x 10° ms™ is . 19
approximately 80 eV of energy isnearly (1 ) =1.6x107"" J,
LITA°  2.111A° 3.211T A% 4.311 A° Mass of electron = 9x10~3'kg, Planck’s constant
17.  Monochromatic X-rays of wavelength 0.12 A°
undergo Compton scattering through an angle 60° =6.6x1074 Js)
from a carbon block. The wavelength of the 1.140 A° 2.0.14A° 3.14A° 4.14A°
24. Consider the following statements A and B and
scattered X-rays, in A° (T ake o 0.024 4° j identify the correct choice in the given answers.
’ A. Tightly bound electrons of target material scatter
1.0.112 - 2. 0 132 3. 0 15 6 4.0.182 X-ray photon, resulting in the Compton effect.
18. The work function of Potassium is 2.0 eV. When B. Photoelectric effect takes place with free
it is illuminated by light of wavelength 3300 A°, clectrons.
photoelectrons are emi.tted. The stopping potential 1. Both A and B are true2.A is true but B is false
of photoelectrons is [Planck’s constant = 3. Ais false but B is true 4.Both A and B are false
6.6 x 10734 Js,1eV=1.6 x 10719 I, Velocity || 25.  Ifanelectronrevolves in the path of a circle of radius
-10 15
of light, c = 3 x 108ms~"] of 0.5x10719m ?ta freque.ncy of.5x1 0 cycles/
second, the electric current in the circle is
1.0.75V 2175V 3.25V 43775V 1.04mA 2 08mA 3.12mA 4 16mA
19. A positron and a proton are accelerated by the 26. The work function of metals A and B are in the
same accelerating potential. Then the ratio of the ratio 1:2. Iflight of frequencies fand 2f are incident
associated wavelengths of the positron and the . . .

. on metal surfaces A and B respectively, the ratio
pro‘Fon willbe [ M=Mass of proton, m=Mass of of the maximum kinetic energies of the photo
positron | electrons emitted is

M M m m 1.1:1 2.1:2 3.1:3 4.1:4
L. m 2. m 3. M 4. M 27. Consider the following two statements A and B
20. In Compton scattering, x-rays of 1 A° are and identify the C(.)rr.ect choice in the given answers
ttered f bon block (Z=6)and a Zi A. The characteristic X-ray spectrum depends on
scatiere Irom a car O.H oc‘ (. Jand a Zinc the nature of the material of the target.
block (Z=30) at 900 with the incident beam. The B. The short wavelength limit of continuous X-ray
ratio of scattered wavelengths is, spectrum varies inversely with the p.d. applied to
1.1:5 2.5:1 3.1:1 4.1:25 the X-ray tube.
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1. Aistrue and B is false 35. The photoelectric work function of a metal surface
2.A s false and B is true is 2 eV. When light of frequency 1 5x10'° Hzis
3. Both A and Bare true incident on it, maximum kinetic energy of the
4.Both A and B are false. . .

photoelectrons, approximately is

28. A charged particle of mass 5x510~6 kg is held 1.8eV  2.6eV  3.2eV 4.4 eV
stationary in space by placing it in an electric field of e
strength 1 08 NC ! directed vertically downwards. 36. The E value of electron is
The charge of the particleis (g = 10ms ™2 ) 1. 1.6x1 011C/kg 2.1.6x1 0_19C/kg
1. —20x1044C 2. -5x107%,4C 3.1.759x10""'C/kg  4.9.1x10%'C/kg
3 5 4 i 37. The number of electrons emitted by a surface

- 9x1077C - 20x107 uC exposed to light is directly proportional to

29. When a metal surface is illuminated by light of 1. Frequency of light 2. Work function
wavelengths 400 nm and 250 nm, the maximum 3. Thereshold wavelength 4. Intensity of light
velocities of the photoelectrons ejected are vand || 38, Moseley’s law states that
2vrespectively. The work function of the metal is 2

. . L.Jv=a(Z-b) 2 v=a%(Z-b)
1. 22cx10°J 2.1.52cx10°J 7 ,
3.v=4a(Z-b 4. Jv=a(Z-b
3. 4cx10%y 4.0.5cx10%J (£-b) (2-b)
30. Th 39. Inaphoto electric phenomenon, the number of
. e energy of X-ray photon of wavelength 1.65 :
Acis photo electrons emitted depends on
1.3.5keV 2.5.5keV 3.7.5keV 4.9.5keV 1. the intensity of incident radiation
31 ] . . : 2. the frequency of incident radiation
. In a photoelectric experiment, the maximum . . .
. . 3. the velocity of incident radiation
velocity of photoelectrons emitted .
. . . . 4. the work function of the photocathode
1. depends on intensity of incident radiation ) ,
. 40. According to Moseley’s law, the frequency of a
2. does not depend on cathode material o i
. . spectral line in X-ray spectrum varies as
3. depends on frequency of incident radiation )
. 1. atomic number of the element
4. does not depend on wavelength of incident )
radiation 2. square of atomic number of'the element
32. The threshold frequency for photoelectric effect 3. square root ofatomlc‘number of the element
] 4. fourth power of atomic number of the element
ofa metal surface is found tobe 4.8x10"® Hz. || 41, The photo electric work function for a metal surface
The stopping potential required when the metal is is4.125 eV. The cut-off wavelength for this surface
irradiated by radiation of frequency 5 gx10'6 Hz is
) _ 1.4125 A° 2.2062.5 A°3.3000 A° 4.6000A°
is  (taking h=6.6x10"*Js  and||4) X-rays are
e =1.6x1 0_190) 1. stream of electrons
2. stream of protons
1.224V 2'_ 33V 3.66V 4.198 V_ 3. electromagnetic radiation

33. If the operating voltage of an X-ray tube is 4. stream of uncharged particles
1ncreaseq o 43. Thethreshold wavelength is 2000 A°. The work
1. X-ray intensity increases functionis
2. X-ray wavelength limit on the maximum side 1.625eV 2.62eV 3. .62 MeV 4. 62 keV
Inereases . . . 44. A particle carrying a charge e perpendicular to a
3. X- ray wavelength limit on the maximum side uniform magnetic field of induction B with a
decrease§ ) momentum p, then the radius of the circular path is
4. X-ray intensity decreases.

34. The photoelectric threshold wavelength for 1 Be ) pe 3 P 4 Be
potassium (work function being 2 eV) is P "B " Be - =ep
1.310nm 2.620nm 3. 6200 nm 4. 3100 nm
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45.

46.

47.

48.

49.

50.

51.

A photon of energy 2.5 eV and wavelength 2
falls on a metal surface and the ejected electrons
have velocity ‘v’. Ifthe 2 ofthe incident light is
decreased by 20%, the maximum velocity of the
emitted electrons is doubled. The work function
ofthe metal is

1.2.6eV 2.223eV 3.2.5eV 4.2.284¢eV
A charged particle accelerated through a potential
difference of 100V passes through uniform electric
and magnetic fields so as to experience no
deflection.

E =15x108 ym~"and B = 5x103 7. Then
the specific charge :1— is
1. 45x10*C/kg 2. 9x10"C/kg

3. 4.5x103C/kg 4. 9x10°C/kg

Photo electric current can be increased by using
1. higher frequency radiation

2. higher intensity radiation

3. higher work function metal plates

4.none of these

Emission of electrons in photo electric effect is
possible, if

1. metal surface is highly polished

2. the incident light is of sufficiently high intensity
3. thelightis incident atright angles to the surface

4. the incident light is of sufficiently low wavelength

The force experienced by the cathode rays when
they pass through uniform electric field of intensity
E 1s

1. in the direction of the electric field

2. inthe direction opposite to that of the electric field

3. atright angles to the electric field

4. zero, because cathode rays do not have any charge
Light of frequency 1.5 times the threshold
frequency is incident on a photosensitive material.
Ifthe frequency of the incident light is halved and
the intensity is doubled, photoelectric current
becomes

1. quadrupled 2.doubled

3. halved 4. zero

In photo electric effect, the photo electric current
1. increases when the frequency of incident photon
Increases

2. decreases when the frequency of incident
photon decreases

3. does not depend upon the photon frequency
but depends on the intensity of incident beam

4. depends both on the intensity and frequency of
the incident beam.

KEY
1.2 2.1 32 4.4 5.3 6.2 7.3
81 9.2 10.311.2 124 133 143 154
16.1 17.2 182 19.2 20.3 21.3 222 234
244 252 262 273 282 29.1 30.3 313
32.2 33.1 34.2 354 36.3 37.4 38.1 39.1
40.2 41.3 423 432 443 454 46.1 47.2
48.4 49.2 504 51.3

QUESTIONS FROM
OTHER COMPETITIVE EXAMS
In an x-ray tube, x-rays are produced by electrons
accelerated by V volt. The maximum frequency
of'x-rays produced is

hv eh eV

1. eVh 2. ? 3. V 4. h

Electrons with energy 80 keV are incident on
tungsten target of an x-ray tube. X-rays emitted
by the tube contain only

1. a continuous x-ray spectrum (Bremsstrahlung)
with a minimum wavelength of 0.155 A°

2. a continuous x-ray spectrum (Bremsstrahlung)
with all wavelength

3. the characteristic x-ray spectrum of tungsten.
4. a continuous x-ray spectrum with minimum
wavelength of 0.155 A°and the characteristic x-
ray spectrum of tungsten.

Cathode rays produced in a certain discharge tube
are deflected in the same direction if

1. A magnetic field is applied tangential

2. An electric field is applied tangential

3. An electric field is applied normally

4. A magnetic field is applied normally

The work function of caesium is 1.8eV. Light of
5000 A°is incident on it. The maximum velocity
of emitted electrons is nearly

1. 5x10°m/s 2- 5x10°m/s

3.5x10*m/s 4 5x10°m/s

The frequency of X-rays, 7 -raysand UV rays
are respectively a,b and c. Then

l.a<b;b<c 2.a>b;b<c
3.a<b;b>c 4.a>b;b>c

The work function of a substance is 4.0 eV. The
longest wavelength of light that can cause
photoelectric emission from this substance is
approximately

1.220nm 2.310nm 3.540nm 4.400 nm
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7. Thefollowing figure represents the observed intensity 2. the photoelectric current remains unchanged
of X-rays emitted by two different tubes A and B as 3. the stopping potential increases
afunction of wavelength 4 . For tube A, the potential 4. the stopping potential decreases
difference between the filamentand targetis V, and || 13- Whenapoint source of mono chromatic light s at
atomic number of target is Z,. For the tube B, adistance of 0.2 m from a phqtoelectrlc cell, the
corresponding potential difference is V, and atomic cut off voltage and thg saturation current are 0.‘6
number is Z. The solid curve is for tube A and Vand 18 mArespectively. If the same source is
dotted curve for tube B; then placed 0.6 m away from the photoelectric cell then
1. the stopping potential willbe 0.2 V
2. the saturation potential will be 0.6 V
T 3. the stopping current will be 6 mA
4. the saturation current will be 18 mA
Inferisty 14.  Thewavelength of K , line for an element of atomic
number 43 is 4 . Then the wavelength of K, line
Wi 5 — for an element of atomic number 29 is
9 43 4 42
\.z2,>7,,V,>V, 2.72,=72,,V, =V, L. 4/1 2. 29/1 3. 9/1 4. 28/1
3.2, <7y, V<V, 4 Z,<Z;,V,>V, 15.  Thevelocity of the most energetic electrons emitted
8. K, characteristic X- ray refers to the transition from a metal surface is doubled when the frequency
l.n=2ton=1 2.n=3ton=2 v of incident radiation is doubled. The work
3.n=3ton=1 4.n=4ton=2 function of the metal is
9.  The wavelength of most energetic X-ray emitted 2 hy hy
when it is bombarded by 40 keV electrons is 1. 3 hv 2. B3 3. 3 4. zero
approximately 16.  For light of certain frequency (i)........ the threshold
1.300 Ao_ 2.10 _AO _ 3.4A° 4.0.3 l.AO frequency, the photoelectric current is (ii) ........
10. The maximum km.etlc energy (E,) of .em.ltted proportional to the intensity of light. The blank spaces
phqto.elec'trons against frequ.ency v of incident (1) and (ii) in above statement must be filled with
radiation is plotted as shown in fig. The slope of 1. (i) below (ii) directly 2. (ii) above (ii) inversely
the graph is equal to 3. (i) above (i) directly ~ 4. (i) below (ii) inversely
17.  Relation between the stopping potential V ofa
t K metal and the maximum velocity v of the
E photoelectrons is
1
1. Voav_z 2.V, a v2
v — 1
3.Voa V4.Voa_
1. charge on electron v
2. work function of emitter 18. de Broglie wavelength ¢ 4 ’ is proportional to
3. Planck’s constant y 1
4. ratio of Planck’s constant and charge on electron 1. E for photons and E for particles
11.  When orange light falls on a photo sensitive surface
the photocurrent begins to flow. The velocity of 1 1 .
emitted electrons will be more when surface is hit by 2 E for photons and JE for particles
1.red light 2. violet light 1
3.thermal radiationas 4. radio waves 3. E for both photons and particles in motion
12. When the amplitude of the light wave incident on a
photometal sheet is increased then 4. } for both photons and particles
1. the photoelectric current increases E
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19.  X-rays are produced in an X-ray tube operating || 26.  Which of the following is dependent on the intensity
ata given accelerating voltage. The wavelength of of incident radiation in a photoelectric experiment
continuous X-ray has values from 1. work function of the surface
1.0to 2. amount of photoelectric current
2' I minto ¥ Where I min > 0 3. StOpping pOtential
3.0to /.. where | _<¥ 4. maximum kinetic energy
A % toh wherdd<h - and k. <o 27. Light of certain wavelength and intensity ejects

min 77 max i min max = photoelectrons from a metal plate. Then the beam

20. The maximum Veloc1ty of:an electron emitted by is replaced by another beam of smaller wavelength
light of wavelength , incident on the surface ofa and smaller intensity. As a result
metal of workfunction ¢ is 1. emission of photoelectrons stops

1/2 2.no change occurs
1. {M} 2. 2(hc - 49) 3. KE of photoelectrons increases but the strength
mA m of photoelectric current decreases
2(hc — Ag) 1/2 2(hci - ¢) 1/2 4.KE of photoel@trons decreases but the strength
3, | ——= 4, | ————= of photocurrent increases
m i m 28.  Theenergy of incident photon is 12.375 eV while
where_h - Planck s constant, m=mass of electron the energy of scattered photon is 9.375 eV. The
and c=speed of light . the KE of recoil electrons is

21. Aphoton ofenergy 8.6 €V is incident on a metal 1.3 eV 2 less than 3 eV
surface of threshold frequency 1 6x10"°Hz. The 3. more than 3 eV 4.21.75eV
kinetic energy of the photoelectrons emitted (ineV) || 29, An electron beam in x-ray tube is accelerated
nearly through a potential difference of 50,000 volt.

9 ”ll"h 1 .6h . 12' f i th lf ’1%1 1 4. {[hz ¢ These are then made to fall on a tungsten target.

. e photoelectric threshold wave length sof a ) -
certain metal is 3000 A°. If radiation of 2000 ACis The shortest wavelength of the X-rays emitted by
incident on the metal LS ae 2025mm 3.025cm 40025
1. protons will be emitted i 2o 3.U.2o em 4.4, Us im
2 electrons will be emitted 30. The photgelectnc current can be 1qcre?sed ‘t?y
3. positrons will be emitted 1. increasing frequency 2. increasing intensity
4. electrons will not be emitted 3. decreasing intensity 4.decreasing wavelength

23.  The work function of a substanceis4.0eV. The ||31. Light of wavelength ; strikes a photosensitive
longest wavelength of light that can cause surface and electrons are ejected with kinetic energy
photoelectron emission from this substance is E. Ifthe kinetic energy is to be increased to 2E, the
approximately ' ) ’
1.540nm 2.400nm 3.310nm 4220 nm wavelength must be changed to )" where

24.  Light of wavelength 5000 A° falls on a sensitive . A y) ,
plate with photoelectric work function 1.9 eV. The A= 5 2A=243)5< A<Ad) > 4
l;lenetlc energy of the photoelectrons emitted will 32. Einstein’s photoelectric equation states that
1.0.58 eV 2.2.48¢eV 3.124¢eV 4.1.16eV E,=hv - W, Inthis equation E, refersto:

25. Inaphotoemissive cell with exciting wavelength 1. kinetic energy ofallej ectefl electrons
1, the fastest electron has a speed v. Ifthe exciting 2. mean kinetic energy of emitted electrons

34 3. minimum kinetic energy of emitted electrons
wavelength is changed to ——, the speed of the 4. maximum kinetic energy of emitted electrons
. . 33.  Maximum velocity of photoelectrons emitted by a
fastest emitted electrons will be
e
(3)1/2 (4}1/2 photometer is 1.8 x 10° m/s. Taking o 1.8x
1. V| — 2.V
4 3 10" C/kg for electrons, the stopping potential of
112 112 emitter is
3. less than V(gj 4. greater than V(gj L9V 2,118V 3.1.8V  4.10°V
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34. Ifanelectron and a proton have the same KE, the kinetic energy of photoelectrons is inversely
ratio of the de Broglie wavelengths of proton and proportional to the frequency of incident light
electron would approximately be 4. the threshold frequency depends on the
1.1:1837 2.43:1 3.1837:1 4.1:43 wavelength of incident light

35.  The minimum wavelength of X-rays produced by || 41 Threshold wavelength for a metal having work
electrons accelerated through a potential difference function @, is 4. Whatis the threshold wavelength
(l)f\\//l /\2’0 Itis d12r'e\(/:;[ly propo; 1\(/)221 o 4V for the metal having work function2 @, ?

36. Formodern X-ray tube, the wavelength of emitted 1.4 4 2.2 4 3472 4. 2/4
X-rays and applied potential V of the tube are ||42- A potential difference 0f 42,000 volt is used in an
related as X-ray tube to accelerate electrons. The maximum

frequency of the X- radiations produced is
5 12400 , _ 12400 , 1.10°Hz 2.10"Hz 3.10'Hz 4.10°Hz
A= Vv 2.0.= \/? 43. X-rays are produced due to
1. Break up of molecules
@ 4 2. Change in atomic energy level
3.4= \/? 4.1.=12400 A° 3. Change in nuclear energy level
4. Radioactive disintegration

37.  Thewavelengthof K, X-rays producedinanX- |/ 44, X-rays will not show the phenomenon of
ray tube is 0.76 A°. The atomic number of the 1. Diffraction 2. Polarization
anode material of the tube is (Rydberg’s constant, 3. Interference 4. Deflection by electric field
R=1.097x10"m™") 45. The fig. represents the observed intensity of X-
1.38 2.40 3.41 4.42 rays emitted by an X-ray tube as a function of

38. An X-ray tube is being operated at 10 kV. The wavelength. The sharp peaks A and B denote
maximum frequency of X-rays produced is
1.2.4x 10*°Hz 2.2.4x 10" Hz A
3.24x 10"%*Hz 424x10"Hz /l\ A B

39.  Maximum kinetic energy (E, ) of a photoelectron |
varies with the frequency (v) of the incident
radiation as :

S
ia) T (b 5 —> -
E; f 1. band spectrum 2. continuous spectrum
i Ex 3. characteristic spectrum 4. white radiation
46. If the work function of the metal i1s W and the
(el i n u—= frequency of the incident light is v, then there isno
1 : emission of photoelectrons if
E, & l1.v<W/h 2.v>W/h
3.v>W/h 4.v iW/h
R o <
47.  Ultraviolet light of wavelength 300 nm and intensity
1.(a) 2.(b) 3.(c) 4.(d) 1.0 W/m? falls on the surface of a photoelectric

40.  Which one of the following is true in photoelectric material. If one percent of the incident photons
emission produce photoelectrons, then the number of
1. photoelectric current is directly proportional to photoelectrons emitted from an area of 1.0 cm® of
the amplitude of light of given frequency the surface is nearly
2. photoelectric current is directly proportional 1.9.61 x 10" per second
to the intensity of light of given frequency at 2.4.12x 10" per second
moderate intensities 3. 1.51 x 10" per second
3. above the threshold frequency the maximum 4.2.13 x 10" per second
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48. Animage of the sun is formed by a lens of focal 3. The intensity remains unchanged
length 30 cm on the metal surface of a photoelectric 4.The minimum wavelength decreases
cell and a photoelectric current [ is produced. The || 56. Compton effect is associated with
lens forming the image is then replaced by another 1. o -rays 2. 3 - rays
of the same diameter but of focal length 15 cm. 3. X-rays 4. Positive rays
The photoelectric current in this case is 57.  Which of the following is accompanied by the
| characteristic X-ray emission?
1. 2 2.1 3.21 4.41 1. o -particle emission 2. Electron emission
49. The photoelectric threshold of tungsten is 2300 3. Positron emission 4. K-electron capture
A°. The energy of electrons ejected from the 58.  When photons of energy 4.25 eV strike the
surface if ultra-violet light of wavelength 1800 A° surface of a metal A, the ejected photoelectrons
is incident onitis have maximum kinetic energy T, eV and de Broglie
1.1.5eV 2.2eV 3.32eV 4.6eV wavelength 1, . The maximum kinetic energy of
50.  Thework function ofametalis 1.6x 10"°J. When photoelectrons liberated from another metal B by
the metal surface is illuminated by the light of photons of energy 4.70 eV s
wavelength §4OO A°, then the max.imum kinetic T,=(T, - 150) V. Ifthe de Broglie wavelength
?Irlle_rgéy :iei%liejis}))howdedmns willbe of these photo electrons is Ag = 24, , then
114 x 109 ] 2 28x10%] 1.Work ﬂmctign ofAi§ 2.25eV
3 14x10%°7 4.14x 101V 2. Work function of B is 4.20 eV
51.  Kinetic energy with which the electrons are emitted 3.T,=2.00eV ) 4. Ty :_2 15 eV
from a metal surface due to photoelectric effect is 59. What Wavelengthils c.orrespon(.img to a beam of
1. Independent of the intensity of illumination electrons whose31:1netlc energy is 100eV? .
2. Dependent on the frequency of light (h=6.6 x 1 (3)1- Js, 1 eV =1.6x 1077 J,
3. Inversely proportional to the intensity of m, =9.1x 10" kg)
illumination 1.48A° . 2. 3‘.6'A°‘3. 1.2A° 4.24A°
4. Directly proportional to the intensity of 60. A phqtocell isreceiving light from a source placed
illumination at a distance of 1 m. Ifthe same source is to be
52.  Work function of a metal is 2.1 eV. Which of the placed at a distance of 2 m, then the ejected
waves of the following wavelengths will be able to clectron .
emit photoelectrons from its surface? 1 ..Moves with one - fourth energy as that of the
1.4000 A°, 7500 A°  2.5500 A°, 6000 A° initial energy
3.4000 A°, 5000 A° 4. 5500 A°, 7500 A° 2. ques with one-fourth of momentum as that of
53. When a metal surface is illuminated by a the 1n.1t1a1 mom.entum
monochromatic light of wave - length 1 , then the 3. W%H be halfin numb§r
S . . 4. Will be one - fourth in number
potential difference required to stop the ejection 61.  The maximum enerev of photo electrons emitted
of electrons is 3V. When the same surface is Co h is?2 £y F b h 1
illuminated by the lightof wavelength m a photocell1s 2 eV. or. nop otoje ectrons to
! Y . . reach the anode, the stopping potential should be
2 2 ,thenthe potential difference required to stop 1.2V 22V 34V 4 -4V
the ejection of electrons is V. Then for photoelectric || 62 The wavelength associated with an electron having
effect, the threshold wavelength for the metal kinetic energy is given by the expression:
surface will be 2 JImE
1.6 1 2.42/3 3.4, 4.8 2 1.h Jomg 2.2h/mE  3.2mhE 4. N
54.  Anelectron beam after collision with the target || 63.  The photoelectric threshold of certain metal is 3
produces X-rays of wavelength 4 A°. The velocity eV. Iflight of wavelength 3000 A° is incident on
of'the electron beam is the metal, then :
1.3.31x 107 m/s 2.6.31x 10" m/s 1. Electrons will be emitted
3.8.31x107m/s 4.9.31x 10" m/s 2. Positrons will be emitted
55. The potential difference applied to an X-ray tube 3. Protons will be emitted
is increased. As aresult, in the emitted radiation 4. Electrons will not be emitted
1. The intensity decreases
2. The minimum wavelength increases
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64. When the accelerating voltage applied on the || 72. When ultraviolet radiation is incident on a surface,
electrons increased beyond a critical value: no photoelectrons are emitted. If a second beam
1. Only the intensity of the various wavelengths is causes photoelectrons to be ejected, it may consist
increased of:
2. Only the wavelength of characteristic radiation 1. radio waves 2. infrared rays
is affected 3. visible light rays 4. X-rays
3. The spectrum of white radiation is unaffected || 73. A cathode of photoelectric cell is changed such
4. The intensities of characteristic lines relative to that the work function changes from W, to W,
the white spectrum are increased but there is no (W, <W,). If the current before and after changes
change in their wavelength are I, and 1, all other conditions remaining
65. Inproducing X-rays, abeamofelectrons accelerated by unchanged, then (assuming hv>W,):
apotential difference V is made to strike ametal target. 1.1 =1 2.1 <1
For what value of V, X-rays will have the lowest 3. Ii > Iz 4. 11 > Ii <2l
wavelengthof0.3094 A°? 74. The electron behaves as waves because they can
1.10 _kV 2 20kV 3.30kV 4.40kV 1. be diffracted by a crystal
66. A radio transmitter operates at a frequency of 880 2.ionise a gas
KHz and a power of 10 KW. The number of 3. be deflected by magnetic fields
photons emitted per second are 4. be deflected by electric fields
1.1.72x 10* 2.1327x 10% 75 A particle of 10% ki . ‘haveloci
) . particle of mass gis moving with a velocity
3.13.274x 10% 4.0.075 x 10 equalto 10° ms™. The wavelength of the particle
67. Thekineticenergy of photoelectrons depends upon the: 4 ’ gt p
1. Intensityofincident light isequal to 5 4
2. The difference between the frequency of the 1.6.6x 10" cm 2.0.66x 10%cm
q y -8
incident light and the threshold frequency 3.6.6x 10. m 4.10cm o
3. The sum of the frequency of incident light and 76.  Ifelectron 15 havinga v&_llavelc.angth of 100 A%, then
threshold frequency momentum 312s (gmcms™) units .
4. The ratio of the frequency of light used and the 1.6.6x 10r 2.6.6x 10°
threshold frequency 3.6.6x 10 4.6.6x 107
68. The threshold wavelength for sodium s 5 x 107 77. Anelectron accelerated under a p.d. of V volt has
m. Photoemission occurs for light of : a certain wavelength /. Mass of the proton is
1. Wavelength of 6 x 10”7 m and above 2000 times the mass of an electron. If the proton
2. Wavelength of 5 x 107 m and below has to have the same wavelength 7 , then it will
i . iﬁwaaVelengthb low 5 x 104 have to be accelerated under p.d. of
. requencies below 5 x z
69. If Planckfls constant is denoted by h and electronic 1100V 2.2000'V 3.V/2000V 4.42000 V
charge by e, then photoelectric effect allows || 78. A proton when accelerated through a p.d. of V
determination of® volt has a wavelength j associated with it. An
1.Onlyh 2. Only e 3. Both h and e 4.Only h/e a - particle in order to have the same wavelength
70. Iftheworl_< ﬁmc'inI_l fo_racer_tamme‘_[al i_S /A must be accelerated through a p.d. of
32x 10™jouleand tis lluminated with lightof frequency 1. V/8volt 2.V/dvolt 3.Vvolt 4.2V volt
8x 10" Hz. The maximumKkinetic energy of the photo -
electrons would be: (h=6.63 x 10 Js)
1.2.1x10"]J 2.85x 10" KEY
3.53%x1017 4.32x10%*Js 1.4 24 32 42 53 62 74
71.  Inan X-ray tube, electrons accelerated through a 8.1 94 103 11.2 12.1 13.2 14.1 15.1
potential difference of 15000 V strike a copper 163 17.2 182 194 203 21.3 222 23.3
target. The speed of the emitted X-rays inside the 24.1 253 262 27.3 28.1 29.4 30.2 313
tube is: [e= charge on electron, m=mass of 32.4 33.1 34.2 354 36.1 37.3 38.3 394
electron, Z= atomic numbe of target] 40.2 41.3 42.1 43.2 44.4 453 46.1 47.3
48.2 49.1 503 51.2 523 533 542 554
. [2x2ex15000 - [2xex15000 563 57.4 58.1 59.3 60.4 612 62.1 63.1
m m 64.4 65.4 66.1 672 68.2 69.4 70.1 71.4
3 [2Ze x15000 4.3 2 105 ms 72.4 73.1 74.1 753 76.4 77.3 78.1
m
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