SET 1: Dual Nature of Radiation and Matter
1. Y1eT-faegd woma A @ fvaa A o4

Who discovered the photoelectric effect?

(a) 3TEEENT / Einstein

(b)@éﬁl’ | Hertz

(c)Teleh / Planck

(d) fATeIeRsT / Millikan

Answer: (b) Hertz experimentally discovered it; Einstein explained it theoretically.

2. 4T Y WA W ATl & IcHolel I g¢ Ueal, Ia 39 W 3ugFd mgfr &t
yTer FORar 8, Fgardt o

The phenomenon of emission of electrons from a metal surface when light of suitable
frequency falls on it is called:

(a) X3TufFea & / Radioactive decay
(b) WQT—%?EIDH 9HATT / Photoelectric effect
(c) HTFTesT THTT / Compton effect

(d)ﬁ?{{ﬁ ﬂﬁ@l’q OROT / Electromagnetic induction

Answer: (b) Photoelectric effect

3. yTer-Rggd wT A, 3cafia weisdaeE f siftwan afas F91 M we

In photoelectric effect, the maximum kinetic energy of emitted photoelectrons depends on:
(a) JeRTRr T AgdT 9X / On the intensity of light

(b) TSI T HIE(:% TY / On the frequency of light
(c) diraar 3R H@_ﬁ &Il 9X / On both intensity and frequency

(d) 37T9deT ShIUT 9T / On the angle of incidence
Answer: (b) On the frequency of light

4. yHTr-fagga werma A, BIEN-URT T AT fAeR F:ar 8
In photoelectric effect, the value of photocurrent depends on:

(a)3—1TCIﬁT-f TehIem T 3-11'3!"% / Frequency of incident light
(b) &1 =T $TI Pl / Work function of metal



(c) 3T gahrer &1 Jiddr / Intensity of incident light
(d) e AT / Applied potential difference

Answer: (c) Intensity of incident light

5. 98 +gaad g wdF A ywrer-Rega scuoie a¢1 a1, Feawer &

The minimum frequency below which photoelectric emission does not occur is called:
B EGED mﬁr / Critical frequency

(b) gelY 3-113‘:% | Threshold frequency

(c) ~goIdH 3-1'@% / Minimum frequency

(d) 3-1'@'% 3TaRIET / Frequency barrier

Answer: (b) Threshold frequency

6. T WIClel FT HAT (p) Frad FaATearelr e &2
The momentum (p) of a photon is proportional to its:

(a) TWETCET / Wavelength
(b)3-1'|§|_'%/ Frequency

(c) FAT / Energy

(d) 1/aRF1EEY / 1/Wavelength

Answer: (d) p = h/A, soitis proportional to 1/A.

7.UF Wi @ Far (E) frud @At gt 82
The energy (E) of a photon is proportional to its:

(a) AT / Wavelength
(b)3-1'|§|_'%/ Frequency
(c) AT / Momentum

(d) T / Intensity

Answer: (b) E = hv, so it is proportional to frequency.

8. YTl A g vFfa 1 AR ga@ wga fFaa wwafda frar ar

Who first proposed the dual nature of light?
(a) =gcsT / Newton

(b) 3T ST / De Broglie



(c) IBEEIA / Einstein

(d) 8T391=d / Huygens

Answer: (c) Einstein (1905) suggested light has both wave and particle nature.

9.3 dleell F HTAR, WA p F WY AfaATT fFell For F Ff qwRded () Fw g7 &
& ST §2

According to de Broglie, the wavelength (A) associated with a particle of momentum p is given
by:

(@A =hp
h
(b) 2=~
(c)lz%
(d)A=—

Answer: (b) A = h/p

10. 1 eV FSIT dTel BICTT HT dCES T fhael it &2 (h =4.14 x 10/ {-15} eV's, c =

3 x 108 m/s)

What is the approximate wavelength of a photon with energy 1 eV?
(a) 1240 nm

(b) 124 nm

(c) 12400 A

(d) 12.4 um

Answer: (c) .

11. U Fageld 3R TF Weld GAW Ifasr o & afaanr §1 fradr & gieel
aweed s geie

An electron and a proton are moving with the same kinetic energy. Which one will have a
greater de Broglie wavelength?

(a) SaFeiaT / Electron
(b) MeTeT / Proton

(c) AT T AT B / Both will have the same

(d) eTRa 7€t fRaT ST FahaT / Cannot be determined
Answer: (a) Electron, because A = h/v2mK

, and electron has smaller mass (m).



12. ISEENT T FhIT-fAega waior §:
Einstein’s photoelectric equation is:

(@) Kipax = hv — W,

(b) Kpgx = Wy — hv

() Kpax = hv + W,

(d) Ky = %mv2

Answer: (3) K, = hv — ¢p(where ¢ = W,is work function).

13. Y&r-fagga 3cqee & AT, smufaa wiefa # a1 gl =@mlew:

For photoelectric emission, the energy of the incident photon must be:

(a) PRI Weldl A &H / Less than work function

(b) T WeleT & S / Equal to work function
(c)EFRﬁ' Holdd & 31f&& / Greater than work function
(d) [ / Zero

Answer: (c) Greater than (or equal to) work function.

14. FFEY aTq T FE BT 2.0 eV 7l g MR ST FRae 82 (h = 4.14 x 10/{-15}
eV:s)

Work function of a metal is 2.0 eV. Its threshold frequency is approximately:

(a) 4.83 x 10™*Hz

(b) 9.66 x 10*Hz

(c) 2.41 x 10%*Hz

(d) 1.21 x 10%>Hz

Answer: (a) vy = Wy/h = 2.0/(4.14 x 10715) =~ 4.83 x 10™*Hz.

15. 91 rafad yehrer r rgf T AT FT AT FTC, A BregdTeial # sftwaH
afasr 341 g e

If the frequency of incident light is doubled, the maximum kinetic energy of photoelectrons
will become:

(a) of3TdHT Eﬂ?l?-ﬁ / Approximately doubled
(b) TIX ﬂ?ﬁ / Four times

(c) 3T / Half

(d) gHTT / Same

Answer: (3) K, = hv — ¢. If vis doubled, K,,,,increases, roughly doubling for high v.



16. YTr-facga waa fFad wew & ® F FE FI@r 82

Photoelectric effect serves as evidence for:
(a) TehTQr T gIar EIEC% ol / The wave nature of light

(b) STehTer FT HOTeRT 935% T / The particle nature of light

(c) s&crg,Td Fr = ‘;IEI‘_?% T / The wave nature of electron

(d) T & FATEIHIUT &7 / Quantization of energy
Answer: (b) Particle (photon) nature of light.

17.150 V& fasraeay & caRd Selereled Y 3 gidell aaced 4T 2? (h=6.63x107{-34}
Js, m_e=9.11x107{-31} kg, e=1.6x107{-19} C)

What is the de Broglie wavelength of an electron accelerated by 150 V potential difference?
(@) 1A

(b)0.1A

(c)10 A

(d) 100 A

Answer: (a) 1 = h/\/m

. A(in &) = J150/V ~ /1507150 x 12.27 A?Wait, formula: A = %nm. For V=150, A =

1.227/V150 ~ 1.227/12.25 ~ 0.1 nm = 1 &

18. T&F WIeld 3 & Falacia gl i FA dieed gl Fadhr sat afs geie
A photon and an electron have the same wavelength. Which one has greater energy?

(a) BT / Photon

(b) Se¥eFeisT / Electron

(c) GHATT / Same

(d) FeteT el T ST Tehdr / Cannot compare

Answer: (a) Photon (for same A, photon energy E = hc/Ais much larger than electron's kinetic
energy p?/(2m)for non-relativistic case).

19. 3RAWA-SHT wAvr forgehr gffe Far @2

The Davisson-Germer experiment confirms:

(a) JehTr T T ‘;ﬁfﬁf / Wave nature of light

(b) sc:icr;Td I T 935% / Wave nature of electron



(c) 1T T FHUT 935% / Particle nature of light
(d) 9eisT T TITAT / Structure of proton

Answer: (b) Wave nature of electron (electron diffraction).

20. frelt arg & fAT el Rsra (vo) 3 rfsasr aifas 39T (K_max) & Fa1 Fay
e

What is the relation between stopping potential (Vo) and maximum kinetic energy (K_max)
for a metal?

(2) Kmax = 3Vo

(b) Kinax = €V

(€) Kinax = Vo/e

(d) Kinax =/ €Vo

Answer: (b) K;,,q = €V,

21.5 eV & Felel arel U T 10 eV FlT HT Blei mafad a1 &1 3caford saaer
1 AfFan afasr F=1 &

A photon of energy 10 eV is incident on a metal with work function 5 eV. The maximum
kinetic energy of emitted electron is:

(a)5eV

(b) 10 eV

(c)15eV

(d)oeVv

Answer: (3a) Kjygy =hv—¢ =10 -5 =5eV.

22. BIeTT &1 RUA gegaA g ¢

The rest mass of a photon is:

(a) [T / Zero
(b) 317 / Infinite

(c) s&crg,Td % GeIHAT & S / Equal to mass of electron
(d) 9Racierefier / Variable

Answer: (a) Zero.



23. YT & fhe IOT At SATEAT YFTA A AT TFHTA GART AGT AT Fhell?
Which property of light cannot be explained by wave nature of light?

(a) SITASIOT / Interference

(b) fd@d<T / Diffraction

(c) gaoT / Polarization

(d) WQT—%?‘EH JATT / Photoelectric effect

Answer: (d) Photoelectric effect.

24. el For Y St FivA aeeEd 3 ¥ SgHATIIT gt ol

The de Broglie wavelength of a particle is inversely proportional to its
(a) GeIATT / Mass

(b) A3T / Velocity

(c) AT / Momentum

(d) ITfAsT 34T / Kinetic energy

Answer: (c) Momentum (1 = h/p).

25. yHT-Rega A« #, Wqed 4RT 9¢ I § A

In a photoelectric cell, the saturation current increases if:
(a) HIE;% EIE'I?J ST / Frequency is increased

(b) fIaTeaX §eraT ST / Potential difference is increased

(c) ThT T AT dcplé SlTT / Intensity of light is increased

(d)EFI'ér theldd dGIAT SATT / Work function is increased

Answer: (c) Intensity increased (more photons - more electrons).

26. 1 kg GETAT & AT F 1m/s & AT @ BT 1T &1 SHHT A ieel qEEES fhae!
22 (h=6.63x10/{-34} Js)

A body of mass 1 kg is thrown with velocity 1 m/s. Its de Broglie wavelength is:

(a) 6.63 X 1073*m

(b) 6.63 x 107 1%m

(c) 6.63 x 1071 m

(d) 6.63 x 107%°m

Answer: (a) A = h/(mv) = 6.63 X 1073*/(1 x 1) = 6.63 X 10~3*m (extremely small).



27. gaFeiel, Wiekd 3T 3w Hor FAW caRa g & qora g1 e 3§t sivel
dEeEd gad FA g

Electron, proton and alpha particle are accelerated through the same potential. Which will
have the smallest de Broglie wavelength?

(a) SeleFelel / Electron
(b) MeisT / Proton

(c) 37T T / Alpha particle

(d) Y Fr AT / All have same
Answer: (c) Alpha particle (largest mass m, A < 1/y/m

for same V).
28. yhrer-fagga e &, et Rsra amafaa gewrer A T fasiR war 2
In photoelectric effect, stopping potential depends on of incident light.

(a) IAT / Intensity
(b)HIEj_ﬁ/ Frequency
(c) @It / Both

(d) IS T&T / None

Answer: (b) Frequency.

29. 3000 A TUITEES F Bl #T FoT (eV H) FAT &2 (he = 1240 eV-nm)
What is the energy (in eV) of a photon of wavelength 3000 A?

(a) 4.13 eV

(b) 2.48 eV

(c)1.24 eV

(d)3.1eV

Answer: (a) 3000 A =300 nm. E = 1240/300 ~ 4.13eV.

30. 7 weprer F Aear F Qe W AT STC, Weg IgiY FAET W@ ST, g
Rega arr 4 gefe

If the intensity of light is doubled but frequency kept same, the photoelectric current
becomes:

(a)aﬁ?;ﬁ-ﬁ / Doubled
(b) 31Tl / Halved



(c)dX ﬂ?ﬂ' / Four times
(d) gHTT / Same

Answer: (a) Doubled (more photons - more electrons per second).

31. T oaeld 3 TF WelteT TAWT 7 & AfQAAT &1 3aH & qieal deer &
3T A, /1,8

An electron and a proton are moving with same velocity. Ratio of their de Broglie wavelengths
Ae/Apis:

(a)1

(b) mp/me

(c) me/mp

(d) / mp/me

Answer: (b) 1 = h/(mv), samev = A « 1/m, so A./A, = m,/m,.

32. T BIET HT AT 3.3 x 100{-29} kg m/s &1 ST ALIMCET FAT &2 (h=6.6x107{-34}
Js)

A photon has momentum 3.3 x 107{-29} kg m/s. Its wavelength is:

(a) 2 x 10M{-5} m

(b) 2 x107M-7} m

(c) 2 x107{-3} m

(d) 2 x 107 {-1} m

Answer: (a) A = h/p = 6.6 x 1073%/3.3 x 10722 = 2 X 10~ °m.

33. Yamr-RAgga scwter geaT gl
Photoelectric emission is a/an phenomenon.

(a)ﬁsf TWT&T el arelr / Energy conserving

(b) ATc&ITOT / Instantaneous

(c) @HT ol dTell / Time-delayed

(d) I / Thermal

Answer: (b) Instantaneous (no time lag).

34.2000 A TIGES T RIEIEAT YHIA 4.2 eV FE Ferel arell &g W Far 31 @eh

fsra & (hc=1240 ev-nm)
Ultraviolet light of wavelength 2000 A falls on a metal with work function 4.2 eV. The stopping



potential is:

(a)2.0Vv

(b)1.2V

(c)a.2Vv

(d) 6.2V

Answer: (a) 2000 A = 200 nm = 0.2 um? Wait, 2000 A = 200 nm. E = 1240/200 = 6.2eV.
Kpax = 6.2 — 4.2 = 2.0eV.So V, = 2.0V.

35. ot a7 T qgelt aRITGEd 5000 A @1 3WHT FF Beler (eV H) 8 (he=1240 eV-nm)
The threshold wavelength of a metal is 5000 A. Its work function (in eV) is:

(a) 2.48 eV

(b) 1.24 eV

(c)3.1eVv

(d) 0.62 eV

Answer: (a) 1, = 5000 A = 500 nm. ¢ = hc/A, = 1240/500 = 2.48eV.

36. 3t Fileel awaraed Y ITURON Fy 9T a9 gt &2

The concept of de Broglie wavelength applies to:

(a) haeT SolFeiadl 9T / Only electrons
(b) Shael 3TATAT FHUM 9T / Only charged particles
(c) T F&H Ul 9T / All microscopic particles

(d) F&ir sl I, a8 37T TR g3 T 8 / All bodies regardless of size

Answer: (d) All bodies, but measurable only for microscopic particles.

37. WhIr-faega werta A, amafad wiekT v FST FT F4T g 2
In photoelectric effect, what happens to the energy of incident photon?

(a)q;USIFTI a7 & gRafda ET Srar %’ / Fully converted to heat
(b) SeercleT &I TS Foll gol 3 FT Helel W I Il H T gl g / Spent in

giving KE to electron and overcoming work function

(c) Rrafdd & STl & / Gets reflected
(d) ofcd 81 STl & / Gets vanished

Answer: (b) Spent as work function + kinetic energy.

38. U ol HY 100 VE cald fFar Jmar &1 sah & siecl dawareed (erersin) #:

An electron is accelerated by 100 V. Its de Broglie wavelength (approx.) is:




(2) 0.1227 nm
(b)1.227 A
(c)12.27 A

(d) 0.01227 nm

Answer: (b) A = 1.227/\/7

nm =1.227/10=0.1227 nm = 1.227 A.

39. T&h BIeld T FaT E 3T FAT p & T daer ¢

The relation between energy E and momentum p for a photon is:

(@)E =p/c

(b) E =pc

(c) E = p?/(2m)
(d)E = hc/p

Answer: (b) E = pcfor photon.

40. v fAfaa g & faw el s (vo) i smafaa wearer & amgfar (v) & &
ATH FT ST 3T &

For a given metal, the slope of the graph between stopping potential (Vo) and frequency (v) of
incident light gives:

(a) h/e

(b) e/h

(c)h

(d) »

Answer: (a) eV, = hv — ¢p= slope = h/e.

41. 3RAWA-THX gAT H, sAFeld Agda Yeot aa @ 74T I«

In Davisson-Germer experiment, electron diffraction pattern was observed when:

(a) so\lcrgfl’a-l\i Fr Far gRafda & ?Ié' / Electron energy was varied

(b) Toroher fohTeer T AT dGell 31T / Temperature of nickel crystal was changed
(c) TRTA T AT sgalr 31?“;’ / Intensity of light was changed

(d)ﬁag?f &1 of9TT 91T / Electric field was applied

Answer: (a) Electron energy (hence de Broglie wavelength) was varied.

42. BT T ATALT BT &

The charge of a photon is:
(a) +e




(b) -e
(c) T / Zero
(d) 317 / Infinite

Answer: (c) Zero (neutral).

43. TF BICld HT FaAT 5eV gl SHPT AT (kg m/s &) SIHIT §: (1 eV=1.6x10/{-19}J,
c=3x10"8 m/s)

A photon has energy 5 eV. Its momentum in kg m/s is approximately:

(a) 2.67 x 10727

(b) 8.0 x 10728

(c) 2.67 x 1072°

(d) 5.33 x 10727

Answer: (a) E =pc=>p=E/c=(5x1.6x10719)/(3x 10%) =8x 10719/3 x 108 ~
2.67 x 10727kg m/s.

44. FAT 3t T AEICES aTel eiFela 3 Wela @ afas ISt F1 3rear

K, /K,®:

Ratio of kinetic energies of electron and proton having same de Broglie wavelength K, /K, is:
(a)1

(b) my/m,

(c) me/mp

(d) / mp/me

Answer: (b) K = p%/(2m), and p same for same A. So K « 1/m= K./K, = m,/m,.

45. YHFTr-faeygd wora FareH AU FT TogaT TATr § Fif:
Photoelectric effect is direct evidence of quantum theory because:

(a) 1T T & / Energy is continuous
(b) 31T Faifed & / Energy is quantized
(c) JePTQT TET & / Light is wave

(d) sﬂ?ﬁjﬁ daT & / Electron is wave

Answer: (b) Energy is quantized (photon concept).

46. T ATl ATSHITHIY Y [Asie &THdr 3= adl & FifF:

An electron microscope has high resolving power because:



(a)sﬁﬂ,\\l}?ﬁ H 3maer giar %’ |/ Electrons have charge
(b)saa—gﬁ’a"r $r 37 sidell dITCET §|§Ff BICT 8 ohal a' / de Broglie wavelength of

electrons can be very small

(c)sﬁ'q'_g,"\ll?-r ehrel ¥ dof Ield & / Electrons travel faster than light
(d) Selareled o & I 8Id & / Electrons are focused by lenses

Answer: (b) Very small wavelength (A «< 1/VV) allows seeing tiny details.

47.100 W & TF §od ¥ 600 nm JWIEET HT YFHIT Icqfoid & @7 8 Iy ¥9s

3cHtold WIEll T TEIAT M §: (h=6.63x10{-34} Js, c=3x10"8 m/s)

A 100 W bulb emits light of wavelength 600 nm. Number of photons emitted per second is
approximately:

(a) 3 x 1020

(b) 3 x 1018

(c) 3 x 101

(d) 3 x 1022

PA 100x600x10~°
Answer: (a) Power = energy/sec =n x (hc/A). Son = — =
swe ( ) ° € egy/ ec ( c/) 0 hc 6.63X10734x3%x108

~ 3 X 1029,

48.2 eV FSll F WA GART 3cATId Soidelel I HAFAA Afasr Fal 1.5eV el T
HT T o ¢:

Maximum kinetic energy of electron emitted by photon of energy 2 eV is 1.5 eV. Work
function of metal is:

(a) 0.5eV

(b) 1.5eV

(c)3.5eV

(d)2.0eVv

Answer: (3) ¢ = hv — K5 = 2 — 1.5 = 0.5eV.

49. UF G, TF 3YEi AR T&F o-F0T FAW 3) Floc q@aed @ g1 ad 3@
ST FSATHT FT AT K,y Ky: K8

A proton, deuteron and an a-particle have same de Broglie wavelength. Then ratio of their
kinetic energies K,: K;: K, is:

(a)1:2:4

(b)4:2:1

(c)2:1:4

(d)1:1:1



2
Answer: (b) K = zp—m, p same = K « 1/m. Masses: m, 2m, 4m (approx). So ratio
1/my:1/mg:1/me=1:1/2:1/4=4:2:1.
50. ST WehIr Y claar 9918 STt 8, @ YFTe-fagga 4R # qREee g 8, e
el faora |

When intensity of light is increased, the photoelectric current changes, but stopping potential

(a) §& STAT & / Increases

(b) &€ SATAT & / Decreases

(c) AT T&AT & / Remains same
(d) =T 81 1T & / Becomes zero

Answer: (c) Remains same (depends only on frequency).



