Dual Nature of Radiation and Matter

SET - 2

1. Which particle has the smallest de Broglie wavelength when accelerated through the same
potential?

AT Roaer & @R @9 W fFw For & S-giec aereed gad s geie
(a) Electron / otarglel

(b) Proton / WieleT

(c) Alpha particle / 37T hUT

(d) Deuteron /3’&@?

2. What is the unit of work function?

FT Bl A SHIE FIAT &2

(a) Joule / SfeT

(b) Electron volt / Sel&elsl dlee

(c) Both (a) and (b) / @t (a) HR (b)

(d) Newton / &2l

3. If the intensity of incident light is doubled, what happens to the stopping potential?
afg amafaa gemer & dfigar SR FX & Se, A PR @se o g ggem?
(a) Doubles / ERIT 8 STl &

(b) Halves / 3TT4IT & ST &

(c) Remains same / THTT IgdT &

(d) Becomes zero / [ g ST §

4. Photoelectric effect demonstrates the nature of light.
yHRI-faegd wora warer #r v # gefdla #ar
(a) Wave / a3t

(b) Particle / &hUT



(c) Dual /Z‘[aT-r

(d) None of these / 8T & IS sTal

5. The momentum of a photon of wavelength 6000 A is: (h = 6.6 x 1073 Js)
6000 A TITEET aT WIETA HT HAT §:

(@) 1.1 x 107% kg m/s

(b) 1.1 x 10™*3 kg m/s

(c)3.3x10°% kg m/s
(d) 3.3x10™3 kg m/s

6. What happens to the maximum kinetic energy of photoelectrons when the frequency of
incident light is increased?

o9 3mafad yFer # Irgfa Tors Sl 3, @ wrRgdgeE @ dftwan afaw I w
FIT IHTT 9541 &7

(a) Increases / S&ciT &

(b) Decreases / TedT &

(c) Remains same / EHTT &l &

(d) First increases then decreases / 9gel Tl % Y gedr %

7. The de Broglie wavelength of an electron accelerated through 100 V is approximately:

100 VE caRd sAFEiT $I S-giael aareed msrr &
(a) 0.123 nm

(b) 1.23 A

(c)12.3A

(d) 0.0123 nm

8. Which experiment confirmed the wave nature of electrons?
e s o gaial & ator wgta & 9fe e

(a) Photoelectric effect / WQT—%?EIDH AT

(b) Young's double slit / 3T T a:%—%._g\’ 9T

(c) Davisson-Germer experiment / sfauaT-aTo R w=eT

(d) Millikan's oil drop / TATIeheT T Aol El(\?:\" ggraT

9. The energy of a photon is 3.3 x 107" J. Its frequency is: (h = 6.6 x 10734 Js)
TF BISi #T FaAT 3.3 x107° ) F1 FHA AR



(a) 5x10™ Hz
(b) 2 x 10" Hz
() 1.5x10™ Hz
(d) 8 x 10" Hz

10. What is the work function of a metal if its threshold wavelength is 4000 A? (hc = 1240
eV-nm)

afe fFet a1 At el averaed 4000 A g, @ 3HHT F Feolad FAT §?

(a)3.1eV

(b) 2.07 eV
(c)4.14 eV
(d) 1.55 eV

11. An electron and a proton have the same de Broglie wavelength. Which has more kinetic
energy?

TF FoFel 3R T el dr fH-aivell aereed A 81 frwdt afasr 31 e
&

(a) Electron / SoeFelal

(b) Proton / Wiciel

(c) Both equal / ST FHTT

(d) Cannot say / & &g Hehcl

12. The photoelectric current depends on:

yarer-fegd arr faeiv Fel @

(a) Frequency of light / 9epTr hr mﬁr EES

(b) Intensity of light / ¥erTeT T drgdr I

(c) Both frequency and intensity / 3-113‘:% 3R Jgar =
(d) Work function of metal / ‘EJI'I?QT F PRI Bl W

13. A photon has energy equal to the rest mass energy of an electron. Its wavelength is:

T Bl T ST TH FAFelad I AT oA Sl & e §1 U aeed ¢
(a) 0.024 A
(b) 0.012 A
(c) 0.048 A
(d) 0.096 A



14. In photoelectric effect, if the frequency of incident light is less than threshold frequency,
then:

yrer-fagga weama A, afX amafaa gerer #r amgfy Sl s & w8, A

(a) Photoelectrons are emitted with zero energy / %\IC\Iso\MQTa-I [T Fol & T 3cgfold
gld &

(b) No photoelectrons are emitted /Elfl'é' Lh\lc\lscqq'gfllo-l 3catord FI%T B)I?T

(c) Delayed emission occurs / Taelfed 3cHolT gidT &

(d) More electrons are emitted / 3118 scqq'gjd 3caford gl %

15. The ratio of de Broglie wavelengths of proton and a-particle accelerated through same
potential is:

AW fasaie} & @aRa dieia 3R o-For & S-gJive e F I 8
(a)v2:1
(b)2v2:1
() 1:V2
(d)1:2v2

16. A photon and an electron have same wavelength. Which has more momentum?
TF Beld 3R uF sadeld T aIreed A g1 fhasr gaar e 2

(a) Photon / BYelsT

(b) Electron / Solarclel

(c) Both equal / &1AT THTT

(d) Cannot compare / JefeTT T8l Y Thd

17. Which of these particles has the largest de Broglie wavelength at the same speed?
AT I UX 318 & 5 Hor i H-givch aioreed gad 93 g 2

(a) Electron / SoieFeisT

(b) Proton /q’lﬁ?r

(c) a-particle / a-eh0T

(d) Neutron / Fq@J?T

18. The number of photoelectrons emitted per second is proportional to:

yfe d&s Scafod BIcsaaerl H1 HEaT fFad FARITE it 87



(a) Frequency of light / 91T <hr 3-]1_01‘:% &
(b) Intensity of light / SenTeT &1 drgdr &
(c) Work function / T ®eleT &

(d) Stopping potential / TR fasta &

19. The stopping potential for a metal is 2.5 V. The maximum kinetic energy of emitted
electrons is:

fret arg F AT et feE 2.5 vE 3cafSia sawcial @ sftwas afas 391 &

(a)2.5)
(b) 2.5 eV
(c)2.5V
(d)2.5N

20. Which physical quantity is quantized in photoelectric effect?
yer-fegd wama & Fla @ sifas afyr Fafea o @2
(a) Intensity / dradr

(b) Wavelength / aiaTeey

(c) Energy / FalT

(d) Current / &IRT

21. The de Broglie wavelength associated with a particle of mass m moving with velocity v is:

A vA FATIATT GeTATT mF FT ¥ TS N-F17el) d@ded &
(a) h/mv

(b) mv/h

(c) h/v

(d) v/h

22. A metal surface is illuminated with light of wavelength 400 nm. The stopping potential is
1.2 V. What is the work function? (hc = 1240 eV-nm)

TS YT Y TG F 400 nm AEIGET F GEHr & THIRAT B sirem g1 eht fasra

1.2Vl R Bl T §?

(a)1.9eV
(b) 2.3 eV
(c)3.1eV
(d)4.3 eV



23. Which of these is NOT a characteristic of photoelectric effect?
g ¥ Pl W ganer-fagga voma it faerwar 78 82

(a) Instantaneous emission / dTc&T 0T 3coiel

(b) Dependence on frequency/%ﬁf W fFeRar

(c) Existence of threshold frequency / cgall 3-1172[% Fr 3dca
(d) Time delay / @FT Ood

24. The wave nature of electrons is used in:

gaFelal 1 AT THfd F1 3T s giar 82

(a) Photocell / BTeT&eT

(b) Electron microscope/sﬁ'q'_g,"\ll?-r H\&-ﬂ'c{%ﬁ

(c) Solar cell / @R el

(d) Transistor/ijﬁw

25. If the kinetic energy of an electron is doubled, its de Broglie wavelength becomes:
afe frelt soeciar 1 afasr ST QN #X & STe, @Y 3EET -Freet T @
T &

(a) V2 times original / #el &l V2 AT

(b) 1/v2 times original /H\Tvr T 1/V2 UFIT

(c) 2 times original / HeT T 2 AT

(d) 1/2 times original /H\?»T T 1/2 AT

26. The concept of photon was introduced by:

WIElT Y aurRen fFua yeqa fr o4

(a) Planck / Toleh

(b) Einstein / 3-113@?[

(c) Bohr / SIgX

(d) De Broglie / 31 saell

27. The maximum velocity of photoelectrons emitted from a metal surface depends on:

UTg T FAE W 3cHIT BIIgATelal F1 AfbFan a1 fFei Far &



(a) Intensity of light / J&hTeT I ciigdl T
(b) Frequency of light / 1T T mﬁr EES
(c) Both () and (b) / @IT (a) R (b) R

(d) Area of the surface / Tdg & &T%Hd W

28. What is the momentum of an electron with de Broglie wavelength 1 A? (h = 6.6 x 10734 Js)
1 A S-giee qUIded arer gaela T HIT FAT &2

(a) 6.6 x 1072* kg m/s

(b) 6.6 x 1072* kg m/s

(c)3.3x102* kg m/s

(d)3.3x10%* kg m/s

29. In Einstein's photoelectric equation, Kmax = hv - ¢, ¢ represents:
ISET F YFre-facga FHIFIOT Kmax = hv - ¢ #, ¢ AwRa Far &
(a) Threshold frequency / cgalr HIE(:%

(b) Work function /EFI'ér o)

(c) Planck's constant / Toleh faadmen

(d) Stopping potential / RTElT fasra

30. The dual nature of radiation is exhibited by:

fafrror f gda yfa fFaF garr weRia i &2

(a) Diffraction and photoelectric effect / fader 3k WQT—%?‘EH JHTT

(b) Refraction and interference / 379ddel 3R AT
(c) Reflection and polarization / ITadeT 3iR ?%T:l'UT
(d) All of these / & &Y

31. The work function of sodium is 2.3 eV. The threshold frequency is approximately: (h = 4.14
x 1075 eV's)

Af3TA F7 FF BoreT 2.3 eV 71 gt ITgfT aarerer g

(a) 5.56 x 10" Hz
(b) 3.24 x 10™ Hz
(c) 1.24 x 10' Hz
(d) 2.48 x 10™ Hz



32. A proton and an electron are accelerated through same potential difference. Ratio of their
de Broglie wavelengths Ap/Ae is:

TF Weid 3R tF sAFeld AT Asaay @ caRa @1d &1 3afr A-dieell aiareed
HT AT Ap/Ae &

(a) V(mp/me)

(b) V(me/mp)

(c) mp/me

(d) me/mp

33. In photoelectric effect, the graph between stopping potential and frequency of incident
light is:

yrRr-fagga vama #, e e s smafaa gemer # smgfa F & F1 @ gar
T

(a) Parabolic / TRaI &

(b) Straight line with positive slope / &lTcHe Tl dTell TS QT

(c) Straight line with negative slope / #UTllcHh Cldd grell el @1
(d) Hyperbolic / 3ifARaa R

34. Which of these has the longest wavelength?

gaIH @ P aimeed wed ot g 87

(a) y-ray photon / y-T0T Hicle

(b) X-ray photon / X-fep3oT BIeTe

(c) Visible light photon / T FehIT BT

(d) Radio wave photon / If33T a3 HieiaT

35. The de Broglie wavelength of a 1 kg mass moving at 1 m/s is:

1m/s T I A TAATT 1 kg ETATT Y N-Fiee qEreed &
(a) 6.6 x 1073* m
(b) 6.6 x 107> m
(c) 6.6 x1073%¢m
(d) 6.6 x1073 m

36. In photoelectric effect, the maximum kinetic energy of emitted electrons is independent
of:



yener-faegd wa #, scafSid gae 1 sftFan afasr F9T F@aq g
(a) Frequency of light / 9epTr AT mﬁr o

(b) Intensity of light / ¥erTeT T drgdr &

(c) Work function of metal/‘EJI'I?or & P BT I

(d) Nature of metal/?ﬂ?ar $r 935% pey

37. A 100 W sodium lamp emits yellow light of wavelength 589 nm. Number of photons
emitted per second is approximately: (h = 6.6 x 10734 Js, ¢ = 3 x 102 m/s)

TEF 100 W BIRTH SFT 589 nm aerded &1 daT UHTer 3cuford a1 §1 Uiy ¥
cafold Wieldal Y TE&AT T ¢

(a) 3x10%°

(b) 5 x 10

(c) 8 x 10"

(d) 2 x10%™

38. The ratio of wavelengths of electron and proton accelerated through same potential is:

A fasa & caRa seaee 3R Wield it aiereed #1 Iqura &
(a)1:1

(b) V(mp/me) : 1

(c)1:Vv(mp/me)

(d) mp/me: 1

39. The photoelectric effect can be explained using:
yFRI-fagga yoa A surEar ST qHAT ¢

(a) Wave theory of light / JehT2T & AT ﬁl’dﬁiﬂﬁ CaRT

(b) Quantum theory of light / IehI?T & FglcH ﬁl’c{fﬂ?r IR
(c) Both theories / @At @?{UHT GEIRY

(d) Neither theory / fordT &t ﬁaﬁm—r CART i

40. What is the energy of a photon of wavelength 620 nm? (hc = 1240 eV-nm)

620nmai71%%'¢i' Tt BIET T FaAT T %?
(a)1ev
(b) 2 eV
(c)3 eV
(d) 4 eV



41. The de Broglie hypothesis relates:

S-sieeh IRFewar Fafda wtd &

(a) Energy and frequency / 3ot 3R 341_03_% I

(b) Momentum and wavelength/Qﬁ?T 3R JEEET &
(c) Charge and mass / 33 3R gcg#@TT &1

(d) Velocity and acceleration /a1 3R caoT

42. In photoelectric effect, saturation current depends on:
yen-Rega wara #, aqfta arr i aer &

(a) Frequency/H@ﬁ EES

(b) Intensity / dgdl I

(c) Both / @il T

(d) Work function / &I Heled U

43. A photon of energy 10.2 eV corresponds to which region of electromagnetic spectrum?
10.2 eV 31 Tl BT Rega gaha WaeH & 5w a9 § d@&fda &2

(a) Visible / G

(b) Ultraviolet / GRTSITAT

(c) Infrared / 37aIFd

(d) X-ray / x-fepoT

44. Which of these particles will have the smallest de Broglie wavelength at same
temperature?

A d9ATT W 38 @ FF For i N-dea qioreed gaa s efe
(a) Electron / SoFFelal

(b) Proton / WieleT

(c) Helium atom / §Ifolgs YIATIT

(d) Oxygen molecule / 3iTFESTeT 319

45. The threshold frequency for a metal is 6 x 10" Hz. Light of frequency 1.2 x 10" Hz falls on
it. Maximum kinetic energy of photoelectrons is: (h = 6.6 x 10734 Js)

UF YT Y Agell AR 6x 10 Hz§1 1.2 x 10 Hz 3T & yFTr $6@ W Far g



wREAFeE FT HFIA afaeT FaT
(a) 3.96 x 107
(b) 2.64 x 10" J
(c) 1.32x 107"}
(d) 5.28 x 107" J

46. The wave associated with a moving particle is called:
AAATT FOT A FERAT T FgoTd! 8:

(a) Electromagnetic wave /ﬁ?{{lﬁ W aar

(b) Matter wave / &g a3aT

(c) Mechanical wave / i aaT

(d) Sound wave / €afar aar

47. The photoelectric effect supports:

YHTl-Regd waa wAdT FIaT 2

(a) Wave nature of light / Tl &I aIaT E@% T
(b) Particle nature of light / JepIel &I &UT EIEC% )
(c) Both natures / &1 ‘;I?fﬁ )

(d) Neither nature / fordTr &t 935% T Tar

48. The de Broglie wavelength of an electron moving with velocity 10 m/s is: (h = 6.6 x 10734
Js, m=9.1x10"%kg)

10° m/s & QI ¥ IATAATT Folaelel $H1 SN-FgiFal alreed g

(a) 7.25A

(b) 0.725 A

(c)72.5A

(d) 0.0725 A

49. Which is not true about photons?

Bleld & aR H FiT A GF 741 82

(a) They have zero rest mass / Selehl O gegdT [T giar %

(b) They travel at speed oflight/?}l ThIeT I Tl § Teld o

(c) They have electric charge / Se1 9T ﬁ?\:ﬂ?f B ICHEGI %

(d) They carry energy and momentum /3o Fal 3R Gaer dgel hld ?



50. A photon of wavelength 300 nm has momentum: (h = 6.6 x 10734 Js)

300 nm ety aTe WIeld &1 HAT &
(@) 2.2 x10°% kg m/s
(b) 4.4 x 1077 kg m/s
(c) 6.6 x 107 kg m/s
(d) 8.8 x10%" kg m/s

Answers for SET - 1:

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

c (a-particle has largest mass: A o< 1/VYm for same V)

c (Both joule and eV are used)

c (Stopping potential independent of intensity)

b (Particle nature)

a(p=h/A=6.6x10"3%6000x107"° = 1.1x10°%)

a (Kmax = hv - ¢, so increases with v)

b (\=1.227/v100 = 0.1227 nm = 1.23 A)

c (Davisson-Germer)

a (v=E/h=3.3x10""96.6x10"3* = 5x10™ Hz)

a (& = hc/Ao = 1240/400 = 3.1 eV)

a (Same A = same p, K = p¥2m = K « 1/m, so electron has more KE)
b (Current « intensity)

a (E=moc?=0.511 MeV, A = hc/E = 1240/0.511x10° nm = 0.0024 nm = 0.024 A)
b (No emission below threshold frequency)

bAx1/V(mq),gp=€, my=m; g_a=2e, m_a=4m = A_p/A_a =V(4mx2e)/V(mxe) = V8
=2v2:1)

c (p = h/A, same for both if A same)
a (A = h/mv, smallest mass = largest A)
b (Number of electrons &« number of photons  intensity)

b (Kmax = eV =2.5¢eV)



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

c (Energy comes in discrete packets - photons)
a(A=h/mv)
a(E=hc/A=1240/400=3.1eV,p=E-eVp=3.1-1.2=19¢eV)

d (No time delay - instantaneous)

b (Electron microscope uses wave nature for high resolution)
b (A=h/V(2mK) = A « 1/VK)

b (Einstein introduced photon concept in 1905)

b (v_max « V(K_max) and K_max depends on v)
a(p=h/A=6.6x103%107"° = 6.6x1072* kg m/s)

b (¢ = work function)

a (Diffraction shows wave nature, photoelectric shows particle nature)

a(vo=a¢/h=2.3/4.14x107"° = 5.56x10™ Hz)

b (A« 1/Vvm forsameV = A_p/A_e =V(m_e/m_p))

b (eVo = hv - ¢ = straight line with slope h/e)

d (Radio waves have longest wavelength)
a(A=h/mv=6.6x10"3%(1x1) = 6.6x1073* m)

b (K_max independent of intensity)

a (n = PA/hc = 100x589x10-%(6.6x10734x3x108) = 3x102°)
b (A« 1/V(m) for sameV = A_e/A_p =V(m_p/m_e))

b (Only quantum theory explains it)

b (E=1240/620=2¢eV)

b (p=h/A)

b (Saturation current & intensity)

b (10.2 eV =122 nm - UV region)

d (Largest mass = smallest A at same T, A = h/V(3mKkT))

a (K_max =h(v - vo) = 6.6x10734(1.2x10" - 6x10") = 3.96x107"° J)



46.

47.

48.

49.

50.

b (Matter wave or de Broglie wave)
b (Particle nature)

b (A = h/mv = 6.6x1073%(9.1x1073'x10°) = 7.25x107° m = 7.25 A? Wait:
6.6x1073%(9.1x107%5) = 7.25x107"° m = 7.25 A, but option says 0.725 A? Let's calculate:
6.63x1073%/(9.11x1073'x10°) = 7.28x107° m = 7.28 A. So (a) is correct)

c (Photons are neutral)

a (p = h/A=6.6x1072%/300x107° = 2.2x107%)



