Dual Nature of Radiation and Matter

SET -3

1. The minimum energy required to remove an electron from a metal surface is called:
frdlt g & wag @ AT F AT F AT HrARTF FETAH FAT Feard o
(a) lonization energy / 3TeTel Fair

(b) Work function / ST Helel

(c) Threshold energy / SgalT FoiT

(d) Both (b) and (c) / &1t (b) 3R (c)

2. In photoelectric effect, photoelectrons are emitted:

yFTR-fAgga THTa H, BlrRISAFc 3cafod gid o

(a) Only if frequency is above threshold / dhael Ife 3-113‘:% cgoll & AW+ ¢

(b) With a time delay / §87T faos & QY

(c) With energy depending on intensity / digaT WX R Za1 & @y

(d) None of these/s?ﬂfi' a Elflé Tl

3. The de Broglie wavelength of a particle is inversely proportional to:
forelt For i A-Fivelt TS FeHATTIT gt ¢

(a) Its mass / $Hh GeTATT &

(b) Its velocity / S8 dAIT &

(c) Its momentum / 9% AT &

(d) Both (a) and (b) / ST (a) 3R (b)

4. If the wavelength of incident light is doubled in photoelectric effect, what happens to
maximum kinetic energy?

afe gerer-Rega gema & smafaa ywrer A q@ereed Qe FT & 9w, @ sftwan
AT FAT I FAT THT IS91?



(a) Doubles / Q1[=l & STl &

(b) Halves / 3TTelT & ST &

(c) May become zero / [T gl @ohall &
(d) Does not change / gRafda H%T grdr

5. Which has the largest de Broglie wavelength when accelerated through same potential?

A 9T @ calad @ W fFEdr S-aivel dioeed dad = gt &2
(a) Electron / otarglel

(b) Proton / WieleT

(c) Deuteron /s'q‘@JFT

(d) Alpha particle / 37T h0T

6. The energy of a photon of frequency v is:

Mg vare Bl i FaT 3

(a) h/v
(b) hv
(c)v/h
(d) hv?

7. A photon and an electron have same energy. Ratio of their wavelengths
A_photon/A_electron is:

& BIeid AR TF saFci A FAT AR §1 3T ACEGES F A9
A_PIETA/A_SAFel &

(a) cv(2mE)

(b) V(2mE)/c
(c) ¢/V(2mE)
(d) v(2mE)/h

8. The stopping potential in photoelectric effect depends on:
yFTer-faega werma A el fera fasik Far &

(a) Intensity of light / J&hTeT I ciigdl T

(b) Frequency of light / JepTeT T mﬁr EES

(c) Both / @leil T

(d) Work function only / 3hdel &I Helel T



9. Davisson and Germer experiment showed that:

3fawer stk SR v & gun &
(a) Electrons have wave nature / sc?lq';,Td\i H @ EIEC% ghar %

(b) Light has particle nature / JehT2l H hUT ‘;ﬁfﬁf g g
(c) Protons have charge / 9Telail 3 311Aer 1T &
(d) Atoms have nucIeus/WTU}%ﬁ i AMAS g §

10. The work function of a metal is 4.2 eV. Threshold wavelength is: (hc = 1240 eV-nm)

TF YT FT F Golol 4.2 eV §l Agell aweraed &
(a) 295 nm

(b) 420 nm

(c) 589 nm

(d) 1240 nm

11. An electron, a proton and an alpha particle have same kinetic energy. Which has shortest
de Broglie wavelength?

TF Faaeld, Wield 3R 3w For Fr afdsr 391 TAW ¢l Fadhr S-aivell atoaed
o d S 2

(a) Electron / SoieFeisT

(b) Proton /q’lﬁ?r

(c) Alpha particle / 37T hUT

(d) All have same / T3 $T AT &

12. Photoelectric effect was successfully explained by:

YHTel-fAegd weTa Y FhAA dSd SATEAT AT T

(a) Planck's quantum theory / Tofdh & FaTeH ﬁaﬁm—r CarT

(b) Einstein's photon theory/31|$(—c‘i‘lo1 & PIeid i@a\ﬂ‘la GEIRY

(c) De Broglie hypothesis / 3T sliaell TReeT=T IR
(d) Bohr's theory / 18X & ﬁ?{ﬁl’lﬁ CART

13. The number of ejected photoelectrons increases with increase in:
IcAford BEEaFelAl #1 TE&AT 98 ST ¥
(a) Frequency of light / SehTT <hr HIE(:% 61 W



(b) Wavelength of light / JarTQT &I dIITEET dea T
(c) Intensity of light / TTT & ATIdT §gad TR
(d) All of these / 3o T8I & dgad WX

14. A photon of wavelength 6630 A has energy: (hc = 1240 eV-nm)
6630 A AIIEES ATl BIeld T FoT ¢

(a)1.87 eV

(b) 2.87 eV

(c)3.87 eV

(d) 4.87 eV

15. The de Broglie wavelength of a particle of mass m and kinetic energy K is:

&eOA m A TRAST FAT K e For A N-Fiveh qERES ¥
(a) h/v(2mK)

(b) V(2mK)/h

(c) hv(2mK)

(d) v(2m/hK)

16. In photoelectric effect, if the intensity is doubled but frequency remains same:
yener-faegd yerma &, afq fiaar Qe X & Se dfker smgfy @ @
(a) Stopping potential doubles / ARET s q\I{_I,o-II gl Srar g

(b) Maximum KE doubles / 31f8@eras arfast Far Efl?l?ﬁ' g ST §

(c) Photocurrent doubles / 9ehIRT &TRT Eﬁ:lfﬁ g STl §

(d) Threshold frequency changes / Ggell 3-1'@_'% dco ST &

17. The de Broglie wavelength associated with thermal neutrons at room temperature (27°C)
is about: (k = 1.38x1072 J/K, h = 6.6x1073% Js, m_n = 1.67x107% kg)

FA F AYAN (27°C) W AT gl & Fafd S-aiech a@rded e §:

(a) 0.1 nm

(b) 0.2 nm

(c) 0.3 nm
(d) 0.4 nm

18. Which of the following graphs represents the variation of photocurrent with intensity of
incident light?

efaf@a & O 9 g % 3mufaa gawer fr dgar F T gFer T F IRadeT



& gelfar &2
(a) Straight line through origin/ﬂ(\?vr ﬁg o dgoﬂofl arell Tl @M

(b) Parabola / 9{delT
(c) Hyperbola / 3ffdoRaera
(d) Exponential curve / BTdTehT dgh

19. The momentum of photon of energy E is:
Fl EdTel BIeled &1 §AT ¢

(a) E/c
(b) Ec

(c) E/c?
(d) EYc

20. If the kinetic energy of an electron is increased 4 times, its de Broglie wavelength
becomes:

afe frelt soreciar 1 aifasr ST 4 3+ To1 & ST, @ FEA S-Fiver aaed 8
ST &

(a)4ﬁmes/431?-|T

(b)2times/231?-|T

(c)1/2 times/l/ZUFIT

(d)1/4 times/l/4{]FlT

21. Light of wavelength 5000 A falls on a metal with work function 1.9 eV. The stopping
potential is: (hc = 1240 eV-nm)

5000 A TIGES FT YHIA 1.9 eV FTH Felel aTelt U1 W Far &1 e R &

(a) 0.58 V
(b) 1.58V
(c) 2.58V
(d)3.58V

22. Matter waves are:

g a3 g

(a) Electromagnetic waves / ﬁ?{{ﬁ ?:_I,EI@'J SECI
(b) Mechanical waves / ITT3eh ddar



(c) Probability waves / ITf&ehdT aXar
(d) Sound waves / €Tl d3T

23. The photoelectric effect is NOT observed with:
yenr-Rega yara Sfare ¢ g &

(a) Metals / €I'I§3-ﬁ & T@TA

(b) Insulators/iﬁﬂﬂaﬁ & Gy

(c) Semiconductors / 3T8Tolenl & AT

(d) All show it / T8t oty &

24. An electron is accelerated through 54 V. Its de Broglie wavelength is:

T& Foacle 54V calkd giar g1 $uh f-givdll areed &
(a) 1.67 A
(b) 2.67 A
(c)3.67 A
(d) 4.67 A

25. Which of the following has the highest photon energy?
fAmfaf@a & & FaH e Fa1 gaa J3f0F 2
(a) Radio waves / Xf3ar a3ar

(b) Microwaves / {&H agar

(c) X-rays / X-fepoy

(d) Infrared rays / 3TaR&d foheor

26. The slope of Vo vs v graph in photoelectric effect gives:
YFRI-ATT ToHTT H Vo T v ATH T &1 el o
(a)h

(b) h/e

(c) e/h

(d) o

27. A particle of mass M at rest decays into two particles of masses m; and m; having non-
zero velocities. The ratio of de Broglie wavelengths Aq/A; is:

RUATTEATH EeTATT M FT TF HUT gTATT m, 3 m, F g Foif A &1 T & oa*
9 AT §1 -Fel TEEET FT AT M/A, &



(a) mi/m;

(b) ma/m;

()1

(d) v(m2/m:)

28. The frequency of a photon having momentum 1072 kg m/s is: (h = 6.6x1073* Js)
10 kg m/s A9 dTel BICleT 6T 3-]'@%’ T

(a) 4.5x108 Hz

(b) 4.5x10® Hz

(c) 4.5%10™ Hz
(d) 4.5x10" Hz

29. In photoelectric effect, the maximum velocity of photoelectrons:
YFTI-faegd wora A, BieIgAFeidl F1 HfAFAA I°T:

(a) Increases with intensity / digdr & gIYy F&dr %

(b) Decreases with intensity / digdr % HTYT gl &

(c) Independent of intensity / igdT o Tadd giar %
(d) First increases then decreases / 9gel dadTl % Y gedr %

30. The de Broglie wavelength of a 50 g bullet moving at 100 m/s is: (h = 6.6x10734 Js)
100 m/s T I A IAFAATT 50 g MY Y A-giael qlreed -

(a) 1.32x107%* m

(b) 1.32x107%* m

(c) 1.32x1073% m

(d) 1.32x107¥ m

31. Photoelectric effect can take place with:

yHTr-fega waa waa

(a) Only metals / Shael 'ZTIFQB-ﬁ & "I

(b) Only solids / FdeT dIET & T

(c) Any material / T&EY 8 9Ty & Ty

(d) Conductors and semiconductors / ATelen 3 37¢T=TeIT & @Y

32. If the de Broglie wavelength of an electron is 1 A, its kinetic energy is approximately:

afy el sdaela Y D-aieeh qEded 1A Y, A 3TH AT FAT oIS ¥

(a) 15 eV



(b) 150 eV
(c) 1500 eV
(d) 15 keV

33. The photoelectric work function for a metal is 4.2 eV. The threshold wavelength is:

frelt arg & v yFer-fagga #1F oo 4.2 evE1 Fel aErdes §:
(a) 2950 A
(b) 4200 A
(c) 5890 A
(d) 7500 A

34. An electron and a proton are accelerated through same potential difference. Which has
higher speed?

T AFe 3R TF HieiT FA RQaay & caRa ad &1 fradr o e &2
(a) Electron / Q@IH—T:IJFT

(b) Proton / WieleT

(c) Both have same / @A &I THTT §

(d) Cannot say / sTgl &g Hehdd

35. The wave nature of electron was experimentally verified by:

gAaClel T aT THfa F1 TP Fearaer R o

(a) J.J. Thomson

(b) Davisson and Germer
(c) Einstein

(d) Millikan

36. In photoelectric effect, photocurrent:

YHTI-fAeTd waTa H, GHIr U

(a) Increases with frequency/3—1’|ﬂﬁf F HIY Fedl §

(b) Decreases with frequency/3-1'laﬁf & HIY "edr g

(c) Independent of frequency/H@ﬁ T TadT giar %

(d) First increases then decreases/qﬁ gedr %L Y "edr a'

37. A 60 W bulb emits light of wavelength 6000 A. Number of photons emitted per second is:
(h =6.6x1073 Js, ¢ = 3x10® m/s)

TFH 60 W ed 6000 A dUTCEY &T Y1l IcHfod Il &1 fd Fg Icaford el



$r g ¢
(a) 1.8x10%°
(b) 3.6x10%°
(c) 5.4x10%°
(d) 7.2x102°

38. The de Broglie wavelength of electron in first Bohr orbit of hydrogen atom is:
gTSSIoIeT TRATY] Y TU dIgT F&T # goaeled $1 S-Fvel aaes §:
(a)0.33A

(b)3.3A

(c)33A

(d)330A

39. If the momentum of a photon is p, then its frequency is:

I fardt ®Ieier &1 Faor p g, ar 3w Imgfr 8

(a)p/h
(b) p/c
(c) pc/h
(d) h/p

40. The de Broglie wavelength of an electron accelerated through V volts is given by:

valer ¥ @aRa sager A D-giee aorded & s
(@)A=12.27/vV A

(b)A=12.27/VA

(c)A=vVv/12.27 A

(d)A=V/12.27 A

41. Photoelectric emission occurs only when the incident light has frequency:
yh1er-faggd scusta Fad dsft gar § S« amafaa gerer #ir smgfor
(a) Less than threshold frequency / cgoll 3-11’3!"% T &H @l

(b) Equal to threshold frequency / Ggell 3-1'@_'% & SN gl

(c) Greater than threshold frequency/a_s?»ﬂ' 3-11’{% o e+ g

(d) Both (b) and (c) / @1t (b) 3R (c)

42. The speed of photoelectrons depends on:

FrgaTerA ) @ fe Fw ¥



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

(d) Work function only / 3hdel &I Hele T

43. Which of these is an example of particle nature of light?

ST ¥ FlT AT GFT A FOT GFHTA FT 30T §?
(a) Interference / eFTdeOT

(b) Diffraction / TAadeT

(c) Polarization / ijI)TrI'UT

(d) Photoelectric effect / W%T—ﬁaﬂﬁ TATT

44. The ratio of de Broglie wavelengths of electron and proton with same kinetic energy is:
A TS ST A gawe 3R Wi i A-aivel aEGES F1 3 #:

(a)1

(b) m_p/m_e

(c) V(m_p/m_e)

(d) v(m_e/m_p)

45. A photon of energy 5 eV has wavelength:
5 eV FaT aTel Bleld $T deeed ¢

(a) 248 nm

(b) 2480 A

(c) 24800 A

(d) Both (a) and (b) / &1l (a) 3R (b)

46. The photoelectric threshold frequency for a metal is vo. When light of frequency 2v is
incident, maximum velocity of photoelectrons is proportional to:

fretarg & o ywrer-fagga dgelt 3gRy vo 81 I 2v, 3MgRY F TR mafaa gar
g, A WISAFeial H1 FAfAFaH 39T FATUTCA g e

(a) vo

(b) Vvo
(c) 2vo
(d) V(2vo)



47. The de Broglie wavelength associated with an electron revolving in nth Bohr orbit is:
ndl ST FaT & IRFAT FT W FAFCT § Faftd S-giech aIGEd g

(a) Proportionalton / n 3 H?:l'l?j)m?-ﬁ

(b) Proportional to n? / n? & Q:I?zl'l?fl'l?ﬁ

(c) Inversely proportionalton /n % W

(d) Inversely proportional to n? / n2 & Eﬂm?ﬂ'

48. In photoelectric effect, the stopping potential is 3 V. The maximum kinetic energy of
photoelectrons is:

yFTer-faega werma #, el Rerg 3 v e wRATeE # fRwan afasr st @
(a)31J

(b) 3 eV

(c)3V

(d)3N

49. An electron microscope uses electrons accelerated through 40 kV. The de Broglie
wavelength is approximately:

UF FaFcld gaAGT 40 kv H AR FAFCH! HT 3TANT FaT §1 H-Foe e
SAMHT B

(a) 0.006 nm

(b) 0.06 nm

(c)0.6 nm
(d) 6 nm

50. The concept of matter waves was given by:
&g ant #r aurom & a1 o

(a) Einstein

(b) De Broglie

(c) Planck

(d) Bohr

Answers for SET - 3:
1. d (Both work function and threshold energy)

2. a(Onlyifv>vg)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

¢ (A=h/p)

c (If A doubles, E = hc/A halves; may become less than ¢)
a (Electron has smallest mass = largest A)

b (E=nhv)

a (A_photon = hc/E, A_e = h/V(2mE), ratio = cV(2mE))
b (Vo = (h/e)v - ¢p/e)

a (Electron diffraction)

a (Ao =hc/d=1240/4.2 =295 nm)

¢ (a-particle has largest mass = smallest A)

b (Einstein's photon theory, 1905)

¢ (Number « intensity)

a (E = 1240/663 = 1.87 eV)

a (A= h/Vv(2mK))

¢ (Photocurrent « intensity)

b (A=h/V(3mkT) = 0.2 nm)

a (I « intensity)

a (p = E/c for photon)

¢ (A x 1/VK = becomes 1/v4 = 1/2 times)

a (E=1240/500=2.48 eV, Vo =(2.48 -1.9) = 0.58 V)
¢ (Probability waves)

b (Insulators have high work function)
a(A=1.227/v54 = 1.227/7.35=0.167 nm = 1.67 A)
¢ (X-rays have highest frequency = highest energy)
b (Slope = h/e)

¢ (By conservation of momentum, p1=-p> = A =A3)

a (For photon, p = hv/c = v = pc/h = 107%x3x10%6.6x1073* = 4.5x10° Hz)



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

¢ (v_max depends on v, not intensity)

a (A=h/mv=6.6x10"3%(0.05x100) = 1.32x1073* m)

d (Conductors and semiconductors)

b (K=p¥2m = (h/A)%¥2m = 150 eV)

a (Ao = 1240/4.2 = 295 nm = 2950 A)

a (v=v(2eV/m), smaller m = higher v)

b (Davisson-Germer, 1927)

¢ (Photocurrent depends on intensity, not frequency)
a (n = PA/hc = 60x6000%x107'%(6.6x10734x3x108) ~ 1.8x102°)
b(A=2mr=3.3A)

¢ (For photon, E = hv = pc = v = pc/h)

a (Standard formula: A = 12.27/vV A)

d (v=vo)

b (v V(v-vo))

d (Photoelectric effect shows particle nature)

c (A < 1/V(mK), same K= A_e/\_p =V(m_p/m_e))

d (A= 1240/5 = 248 nm = 2480 A)

b (v_max & V(v - vo) = VVvo)

a(A=2nr_n «n)

b (K_max=eVo=3eV)

a (A=1.227/v40000 = 1.227/200 = 0.00614 nm = 0.006 nm)

b (De Broglie, 1924)



