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Dual Nature of Matter and Radiation

The work function of a certain metal i8.31x 10*°J. Then the maximum

kinetic energy of photoelectrons emitted by incidetnradiation of wavelength

5000A is-

1) 2.48 eV 2) 0.41 eV 3) 2.07 eV 4) 0.82 ev

An electron beam travels with a velocity of 1.& 10’ ms™* perpéndicular to
magnetic field of intensity 0.1 T. The radius of tke path/ofthe electron beam
(Mme = 9 x10°' kg)

1) 9x10°m 2) 9 x 10°m 3)9x 10°m 4)9x10°m

The work function of nickel is 5eV. When lighiof wavelength 20004 falls on

it, it emits photoelectrons in the circuit.-Then the potential difference

necessary to stop the fastest electrons emitted(ggven h=6.67x1634Js)

1) 1.0V 2) 1.75V 3) 1.2V 4) 0.75V

In an experiment on. photoelectric emission froma metallic surface,
wavelength of incidentlightiis 2 x 10’ m and stopping potential is 2.5V. The
threshold frequency of the metal (in Hz) approximagly (charge of electron
e = 1.6 x 10°C, Plank’s constant h = 6.6 x 10*JS)

1) 12 x 16° 2) 9x 10° 3) 9 x 16* 4) 12 x 16°

A particle of mass 1 x I8°kg and charge 1.6 x 13°C travelling with a
velocity 1.28 x 16 ms™ along the positive X-axis enters a region in which
uniform electric field E and a uniform magnetic field of induction B are

present. IfE =-102.4< 18 kNC' and B 8 I® jWhbit, the direction of motion

of the particles is
1) Along the positive X-axis 2) Along the negatXeaxis
3) At 45° to the positive X-axis 4) At 135° to thesitive X-axis
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Light rays of wavelengths 6000 A° and of photointensity 39.6 watts/n® is
incident on a metal surface. If only one percent ophotons incident on the
surface emit photo electrons, then the number of ettrons emitted per second

per unit area from the surface will be
[Planck constant = 6.64 x 4 J - S; Velocity of light = 3 x ®ms1]]
1) 12 x 138 2) 10 x 138 3)12 x 137 4) 12 x 133

Electrons ejected from the surface of a metal, en light of certain frequency

is incident on it, are stopped fully by a retardingpotential of.3 volts. Photo
electric effect in this metallic surface begins aa frequency.6 x 134s1. The
frequency of the incident light in sl is [h=6 x .1634J-sec; charge on the
electron = 1.6 x 1619C]

1) 7.5 x 133 2) 13.5 x 183 3) 14/x 134 4)7.5x 135

Consider the two following statements:A and Bnd identify the correct choice
given in the answers

A) In photovoltaic cells, the photeelectric currentproduced is not proportional
to the intensity of incident light.

B) In gas filled photo emissive cells, the velogitof photoelectrons depends on
the wavelength of the incident radiation.

1) Both A and.B are true 2) Both A and B are false

3) Ais true but B’is false 4) A is false but B igrue
When_ radiation of wavelength Ais incident on a metallic surface, the
stopping potential is 4.8 volts. If the same surfac is illuminated with
radiation of double the wavelength, then the stoppig potential becomes 1.6
volts. Then the threshold wavelength for the surfagis
1) 2 2) A\ 3) B\ 4) 8\
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Two photons of energies twice and thrice theaxk function of a metal are
incident on the metal surface. Then the ratio of mamum velocities of the

photoelectrons emitted in the two cases respectiyek

1 1 1 1
1) = 2) = 3)= 4) —
) 5 ) 5 )5 )75
If Ao is the de Broglie wavelength for a proton acceletad through. a
potential difference of 100 V, the de Broglie wavehgth for-a—particle

accelerated through the same potential differencesi

A A A
1)2J2\ 2) Zo 3) 4) 2o
)22\, ) )55 NG
Photoelectric emission is observed from a mdiia:surface for frequenciesy,
and v, of the incident light rays(v, >v,). If the.maximum values of kinetic

energy of the photoelectrons emitted in the two cas are in ratio of 1: k, then
the threshold frequency of the metallic.surface is

1) ko,—u, 2) ko -u, 3) ko +o, 4)0
k-1 k-1 k-1

The de Broglie wavelength of ‘an electron havin§0 eV of energy is nearly
(leV = 1.6x 10°(J); mass of the electron = 9 x I8 kg),
Planck’s constant =:6:6-x 10" Js)
1) 140 A° 2) 0.14 A° 3) 14 A° 4) 1.4 A°
When a metal surface is illuminated by light bwavelengths 400 nm and 250
nm, the “maximum velocities of the photoelectrons egted are v and 2v
respectively. The work function of the metal is (h= Plank’s constant,
¢ = velocity of light in air)

1) 2hex 16 < 2) 1.5hcex 16 « 3) hex10 . 4) 0.5hcx 10 .
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A photon of energy ‘E’ ejects a photo electrofrom a metal surface whose
work function is W,,. If this electron enters into a uniform magnetic feld of
induction ‘B’ in a direction perpendicular to the field and describes a circular

path of radius r, then the radius r is given by (inthe usual notation):

1) 2m(E+W0) Z)W 3) 2m(E—WO) 4),/2m(§e—wo)

eB mB
In Millikan’s oil drop experiment, a charged ol drop of mass 3.2x10"kg is
held stationary between two parallel plates 6 mm agt, by applying a
potential difference of 1200V between them. How manelectrons does the oil
drop carry? (g=10ms?)
17 2) 8 3)9 4) 10
An oil drop having a charge was kept between twplates having a potential
difference of 400V is in equilibrium..Now another dop of same oil with same
charge but double the radius_is introduced betweerhe plates. Then the
potential difference necessary. to.keep the drop iequilibrium is
1) 200V 2) 800V 3) 1600 V 4) 3200 V

The threshold frequency for a certain metal ig,. When a certain radiation of
frequency 2v, is incident on this metal surface the maximum veloty of the
photoelectrons emitted is 2x1D ms™. If a radiation of frequency 3y, is

incident..on " the same metal surface the maximum vatdy of the
photoelectrons emitted (in m3") is

1) 2x1¢° 2) 2% 10 3)4/2x 10 4) 4/3x10

The velocity of the most energetic electron etted from a metallic surface is
doubled when the frequency V' of the incident radiation is doubled. The

work function of this metal is

hv hv hv 2hv
1) — 2) — 3) — 4) =——
) )3 )5 ) 5
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A proton and an alpha particle are acceleratedhrough the same potential
difference. The ratio of the wavelength associatewith proton and alpha
particle respectively is

1)1:2/2 2)2:1 3) /2:1 4) 4: 1

The de-Broglie wavelength of an electron and ¢hwavelength of a photon are
the same. The ratio between the energy of that phat and the momentum of
that electron is

Dh 2)C 3) 1/h 4) 1/C

A proton is projected with a velocity 10 ms™ at right angles to a uniform
magnetic field of induction 100mT. The time (in semnds) taken by the proton
to traverse 90° arc is

(Mass of proton= 1.65 x I8 kg and charge of proton = 1.6 x 1{T)

1) 0.81 x 10’ 2)1.62 x 10’ 3) 2.43x 10’ 4) 3.24 x 10’

The incident photon involved in the photoeledt effect experiment

1) Completely disappears

2) Comes out with increased‘frequency

3) Comes out with a decreased frequency

4) Comes out without change in frequency

k, and k, are the'maximum kinetic energies of the photoelecins emitted
when light of' wave‘length A\; and A, respectively are incident on a metallic
surface. If A, =3\, then

1) .k, >k_32 2) k1<k—32 3) k, =3k, 4) k, =3k,

The de-Broglie wavelength of a particle movingith a velocity

2.25 x 18 mslis equal to the wavelength of photon. The ratio dfinetic

energy of the particle to the energy of the photors

[velocity of light = 3 x 1B ms]]
1) 1/8 2) 3/8 3) 5/8 4) 7/8
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The value of de Broglie wavelength of an eleoh moving with a speed of
6.6 x 1® ms1is approximately
1) 11 A 2) 1110 3)211 @ 4)311 A

The maximum wavelength of light that can be @l to produce photoelectric
effect on a metal is 250nm. The maximum K.E of thelectrons in_joule,
emitted from the surface of the metal when a beamf dight of wavelength 200

nm is used:

1) 89 .61 x 122 2)69.81 x 1622  3) 18.96 x 120  4) 19,86 x 1620

The work function of Potassium is 2.0 eV. Wheit is illuminated by light of

wavelength 3300 A, photoelectrons are emitted. The stopping potentiaof
photoelectrons is

1) 0.75 V 2) 1.75V 3) 2.5V 4)3.75V

A positron and a proton are accelerated by theame accelerating potential.
Then the ratio of the associated wavelength of pdsan and proton will be

(M-mass of proton, m=mass of positron)

1)% 2)\/% 3)% 4)\%

The work function of metals A and B are in theratio 1:2. |If light of
frequencies f and 2f are incident on metal surface& and B respectively, the
ratio of the maximum kinetic energies of the phot@lectrons emitted is

1)1:1 2) 1:2 3) 13 4) 1:4

The process of photo electric emission depencis

1)*Work function of surface 2) Nature of sudac

3) Wave length of incident light 4) All of these

If the intensity of incident light is made doble, then the maximum number of
emitted electrons will become

1) Double 2) Four times 3) Eight times 4) Half
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The threshold wavelength for photo electric erssion from a photo sensitive

surface is 5200 A. Which out of the following can tart photo electric

emission?
1) 10 watt infrared bulb 2) 1 watt infrared lbul
3) 50 watt infrared bulb 4) 50 watt ultrahat bulb

On decreasing the intensity of incident light

1) The photo electric current will increase.

2) The number of photoelectrons emitted will ease.

3) The number of emitted electrons will decrease.

4) All of these.

When green light is made incident on a metgbhoto electrons are emitted by
it but no photo electrons are obtained by yellow ght. If red light is made
incident on that metal then

1) No electrons will be emitted 2) Less electranll be emitted
3) More electrons will be emitted 4) Afithese

The threshold frequency for. a‘metal is 8 Hz. When light of wavelength
4000 A is made incident on it,.them

1) Photo electrons will'be emitted from it witbra speed

2) Photoelectric emission will not be startedtby

3) Photo electrons.will be emitted with spaédm/s

4) Photo electrons will be emitted with speed s

The necessary condition of photo electric emsisn is

1) hvshy, 2) hv = hv, 3) Ehy, 4) BE<hv,

If the work function of a metal is@, then its threshold wavelength will be

1) hag, 2) ag/h 3) hgy/c 4) help

The photo electric equation is

1) hv =hv, -E, 2) hv =hv, +EV—k 3) hv =hv, +E, 4) hv =hv,
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Light of frequency 2.%, is incident on a metal surface of threshold frequecy
2Yo- If it s frequency is halved and intensity is madé¢hree times then the new
value of photo electric current will be

1) Zero 2) Double 3) Four times 4) Six times

In a photo electric cell, the cathode with wdr function W, is replaced by
another one with work function W, (W, > W,). If the current before this
change is | and that after the change in } and other circumstances remain
same and if v>W,, then

1) 11>l 2) i<l 3) =1, 4) 11<1,<2ly

If the frequency of light incident on metal stface is doubled, then kinetic
energy of emitted electrons will become

1) Doubled 2) Less than double

3) More than double 4) Nothing can belsai

The work function of a metal is X eV. When ligt of energy 2X is made
incident on it then the maximum.kinetic energy of aitted photo electron will
be

1) 2 eV 2) 2 XeV 3) XeV 4) 3 XeV
W, and W, are the work functions of two different photo metds (W, > W,).
The same radiation falls on the two metals separdte i, and i, are the photo
currents and K,, K, are the maximum. K.E of the ejected electrons inhiese
two cases, then

i =i & Ky > K, 2)i1 >, &K1 =K,

3)Ir=ih &K =K, 4) None

When light is made incident on a surface thephoto electrons are emitted
from it. The kinetic energy of photo electrons

1) Depends on the wavelength of incident lighk Issame

3) Is more than a certain minimum value 4ndlof these
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The function of photo electric cell is
1) To convert electrical energy into light energy
2) To convert light energy into electrical energy
3) To convert mechanical energy into electric eperg
4) To convert ac to dc
If the energy of photo is 10 eV and work fiction is 5 eV then the-value of
stopping potential will be
1) 15V 2)5V 3)2V 4) 50 V
At stopping potential, the photoelectric currat becomes
1) Minimum 2) Maximum 3) Zero 4) Infinity
When the photo electric cell is kept at a diahce rfrom the light source, the
stopping potential is V. The value of stopping p@ntial, when the distance is
made 3r, will be
1)V 2) 3V 3) 9V 4) 1/9V
The mass of electron varies with
1) Its velocity 2) Size of cathode rapdu
3) Variation of g 4) The size of electron
The rest mass of a photon is
1) 2)0 3)hv/c? 4) hvc?

Electron behaves. like a wave because it

1) lonizes the‘gas 2) Is affected by awtelefield
3) Is.affected by a magnetic field 4) Diffractegdcrystal

The graph between the de Broglie wavelengtimd the momentum of photon
iS a

1) Rectangular Hyperbola 2) Circle

3) Parabola 4) Straight Line

The wavelength of a proton and a photon argame then

1) Their velocities are same 2) Their momeatexual

3) Their energies are same 4) None
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The de Broglie wavelength associated with a @tyed particle in electric and
magnetic fields are\, and A, , then

1) A, =A, 2) A\, >, 3) A, <A, 4) None

The energy of a photon is E and its momenturs p. The speed of light will be
1) Elp 2) Ep 3) (P/E) 4) (E/py°

De-Broglie wavelength associated with an eleoch of mass m and accelerated
through a potential difference V i\. Then wavelength associated with a

proton of mass M and accelerated through the poterdl difference V will be

m w m .m
1)\ \/% 2))\\/(m7) 3)Am 20

The relation between the length of circumferese of a-stable orbit of an atom

and the wavelength of stationary wave associated thithe electron will be

1) 2rrax 2) 2mraz? 3) 2maVn  4) ZTWGX:L

The curve between current (i) and potential dierence (v) for a photo cells

will be

1) ‘; 2) l
3) _/_' 4) :
The curve between the frequencyv( and stopping potential (V) in a photo

electric cell will be

v v
1) \ 2)

\ \Y;
3) 4) ‘ i
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A graph is drawn between frequency of the indent radiation (on-X axis)
and stopping potential (on Y-axis) then the slopefdhe straight line indicates

1) he 2) hle 3) e/h 4) (e-h)
The correct curve between the stopping poteiati (V) and intensity of incident
light (1) is

VO “VO VO V0
1) 2) 3) 4) \
D

The stopping potential () as a function of

Vo
frequency of the incident radiation ) is plotted-for

two different photoelectric surfaces A and B. The

graph shows that work function of A

1) Is greater than that of B 2) Is'smallert that of B

3) Is equal to that of B 4) Cannot benpared from graph.

A) In Thomson experiment to.determine of an electron, when deflection of
m

beam is zero, velocity ‘of electron :E

B) Specific charge of cathode rays is independemtf applied voltage, and
material of the gas:

1) Only A.is correct 2) Only B is correct

3) A.and B are correct 4) A and B are false

Of the following

A) Photo cell is also called as magic eye.

B) Photo voltaic cell does not require any extewal source of emf (i.e. battery)
1) Ais true B is false 2) Bis true Ais false

3) Both A and B are true 4) Both A and B are fak.
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Of the following

A) Photo multiplier is also called electron multplier.

B) In photo multiplier dynodes are coated with diver oxide-cesium layer.

1) Ais true B is false 2) Bis true A is false

3) Both A and B are true 4) Both A and B are fak.

Of the following

A) Photo cells are used as counting devices.

B) Photo cells are used in the reproduction of #thsound in cinematography.
1) Ais true B is false 2) B is true Aiis false

3) Both A and B are true 4) Both Arand B are fae.

Of the following

A) de-Broglie waves are electromagnetic ' waves.

B) de-Broglie waves are produced‘only when parties are charged.

1) Aiis true B is false 2) B is true A is false.

3) Both A & B are true 4) Both A & B are false

In de-Broglie waves

A) Moving particle is always associated with a wae packet rather than a
wave.

B) Velocity of'a wave packet is same as that dfe particle.

1) Ais true B is'false 2) Bis true A'is false

3) A and B are true. 4) A and B are false.

[A]: Matter waves are not electromagnetic waves.

[B]: Electron microscope works on the principle & de-Broglie hypothesis.
1) Ais true B is false 2) Bis true Ais false.

3) Both A and B are true 4) Both A and B are fak
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Statement A:An electron of velocity V and photon of velocity Chave same

de-Broglie wave lengths. The ratio of energies ofextron and photon is V/2C.

Statement B: The ratio of de-Broglie wavelengthef a photon and an electron

of mass ‘m’ each with energy E is@.

1) Aiis true, B is false

3) A, B are false

Match List — | and List — II.

List — |

a) Particle nature of light

b) Dual nature of matter

c¢) Millikan’s oil drop experiment

d) X —rays

l)a-f,b-e,c—h,d-g
3)a—-h,b-g,c-f,d—e
Match List — | and List <l
List —1
a) Photo electric effect
b) Specific charge of electron
c) Charge of electron
d) X — rays
l)a—-g,b—e,c—-f,d=h
3)a-f,b—-g,c—h,d-e

2) Ais false, B is tra
4) A, B are true

List—1

e) de-Broglie hypothsis
f) Photo.electric effect

0) Electromagretic waves

h) Quantization of charge

2)a—efbc—g,d-e
4)a—-g,be<€f,d-h

List — Il
e) Rontgen
f) Hertz
g) J.J Thomson
h) Millikan
2)a-f,bege, d—h
4)a—-h,be+e,d-g
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Assertion & Reason: In each of the following quémns, a statement is given
and a corresponding statement or reason is given $t below it. In the
statements, marks the correct answer as

1) If both Assertion and Reason are true and Re@sa@orrect explanation of
Assertion.

2) If both Assertion and Reason are true but Re#&saot the correct explanation
of Assertion.

3) If Assertion is true but Reason is false.

4) If both Assertion and Reason are false.

[A]: Though light of single frequency is inciént . on a metal, the energies of
emitted photo electrons are different.

[R]: Due to collision of electron with other abms in the metal.

[A]: In photo emissive cell inert gas is used.

[R]: Inert gas in the cell gives greater current.

[A]: Photoelectric effect can only-be.explaied by the particle nature of light
[R]: For every metal there exists a limiting frequiency of the incident light
called, threshold frequency, below which electronraission is not possible.

[A]: Waves associated with moving particles arcalled ‘matter waves'.

[R]: de-Broglie swavelength is inversely propdional to the mass of the
particles.

The work function of a surface of a photosensite material is 6.2 eV. The
wavelength of the incident radiation for which thestopping potential is 5 V
liesinthe

1) Infrared region 2) X-ray region 3) Ultraviblegion 4) Visible region

A particle of mass 1 mg has the same wavelengih an electron moving with
a velocity of 3 x 16ms™. The velocity of the particle is

1) 3x10*ms*  2)2.7x1F'ms' 3)2.7x10®ms' 4)9x 10°ms’
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In the phenomenon of electric discharge througlgases at low pressure, the
coloured glow in the tube appears as a result of

1) Collisions between the charged particles enhiftem the cathode and the
atoms of the gas

2) Collision between different electrons of theras of the gas

3) Excitation of electrons in the atoms

4) Collision between the atoms of the gas

The number of photo electrons emitted for lightat a frequency u(higher than

the threshold frequencyy,) is proportional to

1) Threshold Frequendy,) 2) Intensity of/Light

3) Frequency of Light 4) v-u,

The figure shows a plot of photo current-versuanode potential for a photo

sensitive surface for three different radiations. Wiich one of the following is a

correct statement?

photo current
b.
c
a

1) Curves (a) and (b) represent incident radiatioh same frequency but of
different intensities.

2) Curves (b) and (c) represent incident radiatioh different frequencies and
different intensities.

3) Curves (b) and (c) represent incident radigtiohsame frequency have same
intensity.

4)-Curves (a) and (b) represent incident radiatioh different frequencies and
different intensities.

Monochromatic light of wavelength 667 nm is prduced by a helium neon
laser. The power emitted is 9 mW. The number of plons arriving per sec.
on the average at a target irradiated by this beans

1) 3 x 18° 2) 9 x 16° 3) 3 x 16° 4) 9 x 167
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Key
1) 2 2 3 3 3 4 3 5 1 6 3 7 3 8 4 9 2 10 4
11) 3 12) 2 13) 4 14 1 15 4 16) 4 17 4 18 2 190 4 20 3
21) 2 220 2 23) 1 24 2 25 2 26 1 279 4 28 1 29 -4 30 2
31) 4 32) 1 33 4 339 3 3 1 36 2 37 2 38 4 393 40 1
41) 3 142) 3 43 3 44) 1 45 1 46) 2 470 2 48 3 49 1 50 1
51) 3 52) 4 53 1 54 2 55 3 56 1 57 1458 .1 59 2 60 4
61) 2 62) 2 63 2 64 3 65 3 66 3 67 2 68 4 69 3 70 3
719 4 720 1 73) 3 74 1 75 2 76 20 7170 "2 78 3 79 3 80)
81) 2 82 1 183 1

Hints

1) Ans :2

Sol:  From photoelectric equatio%\f =W, +51mv2

2) Ans: 3

Sol:  Centripetal force = Magnetic force
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3). Ans: 3
Sol:  When wavelength is expressed in A° thea 12400eV

6.2V = BV +eV,

v, =1.V
4) Ans: 3
Sol: he _ hu, +ev,
A
5) Ans: 1
Sol :E,B are acting in Z, Y directions
Here% gives velocity of charge particle
1 The charged particle is not.deviated
6) Ans: 3
Sol:  Number of electrons emitted per second pdrarea from the surfacezi—/]
C
1240
Photon ener =—————=2.06&V
gyt 600(nm)

| =139.6 W/ni~39.6 J/s/rh

L 396
1.6x10"

Photoelectrons emitted/s7m

S 396 1,1,y
1.6x10"  2.066 100

eV /s/m?
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7) Ans:3
Sol:  According to Einstein’s Photo electric equatio
hv = hy, + K.E = hv, +ev,

a/O
=V, =V, +—2
h

=V, =13.5x 10" Js™

8) Ans: 4
Sol. A) According to the laws of photoelectric eff@hotoelectrie.current is directly

proportional to intensity of incident light.

9) Ans: 2
Sol  From Einstein’s photoelectric equation
eV, =hv-hy,
_he R exgqg=fc_hc - )
A2 A A
exl G:E—E .............................. (2)
24 A,

Solving (1) and (24, =44

10) Ans: 4

Sol: From:Einstein’s photoelectric equation=w+K_.E
K =hu-W
K, = 2W-W =W

K, =3W-W = 2W

But kinetic energy ——;m\/z

Vo Ko W1
v, \K, Vaw 2
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11) Ans: 3

Sol:

de-Broglie wavelength _hobho
p mv

_h h

A - \/Zmpkp - \/Zmpev

p

h
p

_h h
T Jamk, f2xdm x 2V

N

A
= =29
T 22

/101
=2 =
AP

1
J8

12) Ans: 2

Sol:

Let the maximum energy of the photoelectromxland Kx

13) Ans: 4

Sol:

. h
de-Broglie wavelengtl = —
J i v 2mE

= 2901 [350_) 57p
v 80

14) Ans: 1

Sol:

P ) (1)
4000 2

i:W0 +4(1m\/2j ................... (2)
2500 2

From (1),%m\/2 =——-W,
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Substituting in equation (2)

he —W0+4x[£_wo}: he aw,
400

2500 1000
hc
W,=——— =(2hcx1Cf)J
°  5000x 10%° ( )
15) Ans: 4
) 1 5,

SOl E:WO+EmV

Loye 2EZW) (1)

In the magnetic field,

2

Bev=

Substituting (1) in (2)

. \2m(E - w,)

- Be

16) Ans: 4
Sol:  Under equilibrium

mg = Eq
—>'mg= {\E/}(ne)

_mgd _ (3:2x10%)(19( & 10°)
“N Ve T (1200)( 1.6¢ 107)

=n=10
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17) Ans: 4
Sol: F=Eq=mg but E:%
Vg _
el
Va_4 s
_:_7TR
g 3™ PrY
VOR®
v R
v, R
3
490_ R . V, = 3200volt
V, B8R
18) Ans: 2
Sol:  K.E =h(2v)-hv,=hvg......ceeneee (1)
K.E, =h(3v,) —hvy = 2wt 0 (2)

Dividing (1) and (2)

™

™

_1
2

0V, =<2,

V,=2y/2x10ms™

19) Ans: 4
SOl hv=@+=mV2 e (1)
1 .
h2v:a)0+(§mv ]4 ....................... (2)

www.sakshieducation.com



www.sakshieducation.com

()x4= v = 4 + 4%mv2

2 = 2hv:a)0+4%mv2

Subtractingzhv = 3w, = w, = ZThV
20) Ans: 3
Sol:  From de-Broglie wavelenguh:L ="
m  +2meV
__h
A, 2ZmaV _
=NC PP =221
Ao
V2m g,V
21) Ans: 2
Sol: A, -h
Pe
_hc
i EPh
h _hC
= —=—
R B
=—2=C
22) Ans: 2

Sol: If proton is projected at right angle to thagnetic field it rotates in circular path.

The required centripetal force is supplied by fatoe to magnetic field.

mraf = Bov = w= Bav
mr
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T =27 mro _ 27mm
Bqgv Bq
Time taken to transverse %érc is%.

Jm
2Bq

T =1.6x10"'s

4

23) Ans: 1

Sol. As the total incident energy is completelyabsd by the electrons the incident

photon completely disappears.

24) Ans: 2

Sol:  From Einstein’s photo electric equati%% =w+KE

K =S w=PC w=X_w
A 31, 3

K, :%—W:X—W

2

Where X = %

2

X
W X/e

3 W _Xgmw
X W X W

K _
KZ
Now x>W Henceﬁ <E:> K, K
K, 3 3
25) Ans: 2

Sol: A _h_c [From de-Broglie wavelength]
p v

cp=hu
L: p2 _ p2
hvo 2mhuv  2mep
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_p _ v _225<10 _¢

2mc 2 2x 316 ¢

26) Ans: 1

_ _h_h_  663%x10%
Sol: =A=—=—= o
p mv 9.1x10%x 6.6¢ 10

=11x10"m= 11°

27) Ans: 4

Sol:  WhenA is expressed in A° thefy :_12j'00

W :%): 4.9V
250

ho =2229- 6 2aev
200

K =6.20 — 4.96 = 1.24eV
=1.24x 1.6x 10"
=19.84x 10°°J

28) Ans: 2
Sol: A1 =3300A° = 330m

hv = 1240, 3.757
330

eVy=hv-W =3.757- 2= 1.758V

=\, =1.757V
29) Ans: 4
Sol  Since both proton and positron have the saraggeh
_ h _ h
e JamK \/2mev
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A /
/] positron = h = R = m
\/ 2 TTEV /1 positron M

30) Ans: 2
Sol W:wW,=1:2
v,iv, = 1:2
According to photo — electric equation,

%mvl2 =hu,-W,=hf =L....ccoieiiiiiiie e 1)

%mv; =hu, =W, = 2hf - 2= 2(hf - 1)

Ratio of kinetic energies = 1:2

78.  (3): Work function = 6.2 eV
K.E=eVs=5e

Total incident energy = 6.2 + 5=:11.2 eV

E 11.2eV

This wavelength'is.inthe ultraviolet region.

79.  (3)

From de-broglie hypothesi&;:%

80 (1) Collisions of the charged particles with #tems in the gas The colour of the
glow depends upon the nature of the glass.

Eg : Yellowish green for soda glass grayish bluddad glass.
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81 (2) The number of photoelectrons decide the quwstent. Assuming that the
number of electrons emitted depends on the numbgrhotons incident, the

number of photoelectrons depend on the intensitigbf.

82 (1

b
Ca

retarding potential anode potential

(@) and (b) represent radiations of the same &eqy because their kinetic
energies are the same. But saturation photocurrardsdifferent. Therefore

intensities are different.

83  (1)1=6670A

0
E of a photon —124003\({ A 12400, ex10)
6670A 0670

Energy emitted per second, power Bx40°J

Power _ P

0 Number of Photons incident = —
Energy E

_ 9x10°x 6670
12400x 1.6¢ 10°

=3x10°
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