DUEL NATURE OF RADIATION AND MATTER
SET-4

1. The dual nature of light is exhibited by:

ST 1 gda ST it e ¥

(a) Diffraction and photoelectric effect / Raae 3R W?T—ﬁ?\:{lﬁ AT
(b) Refraction and reflection / 3Yadd 3R Rrad=T

(c) Dispersion and scattering / fTa&qor 3R ehToTeT

(d) All of these / & T

2. The work function of a metal is ¢. The threshold frequency is:

et g &1 FE BT $ T g g B

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

3. If the intensity of light is increased in photoelectric experiment, the stopping potential:
afE warer-Rega waer F yarer @ dgar ger & v, A R

(a) Increases / S&dT &

(b) Decreases / TTedT &

(c) Remains unchanged / 3T9Rafdd Wwar &

(d) May increase or decrease / d¢ T TUC Hohdl %

4. The de Broglie wavelength of an electron accelerated through 100 V is about:

100 VE caRd el $1 S-giael dlITced s &
(a) 0.123 nm

(b) 1.23 nm

(c)12.3nm

(d) 123 nm

5. Which of the following particles has the largest specific charge?

faf@d & @ 9 For &1 R[S 3y 9@ te &2



(a) Electron / Q@IH—T:IJFT

(b) Proton / WieleT

(c) Alpha particle / 3Te™T <hUT

(d) Deuteron /s?:l@’?r

6. The photoelectric current is directly proportional to:
YHI-faggd ORT WY FAGIT @l §:

(a) Frequency of light / SIehTT <hr HIE(:% %

(b) Intensity of light / SenTeT &1 drgdTr &

(c) Both / ST &

(d) Work function / &R ®elel &

7. The energy of a photon is 3 x 107" J. Its momentum is: (c = 3 x 102 m/s)
TFH BT &Y FolT 3 x 107 J &1 SHHT AT ¢

(a) 107 kg m/s

(b) 3 x10°% kg m/s

(c)9%x 10 kg m/s

(d) 27 x 107 kg m/s

8. In Davisson-Germer experiment, maximum intensity is obtained at:
fRua-R v &, 3fwan daar grea @ &

(a) 90° scattering angle / 90° STt HIUT U

(b) 50° scattering angle / 50° WehTUTeT HIUT U

(c) Bragg's angle / §T &hIUT I

(d) Any angle / TR & &oT WX

9. The threshold wavelength for photoelectric emission from a metal is 5200 A.
Photoelectrons will be emitted when irradiated with:

frelt e & gener-fagga cueie & AT dgell alIded 5200 A ¥ wREAFET
cafora gt o9 fafevor fFar smoem:

(a) 5000 A wavelength / 5000 A TETEET &

(b) 6000 A wavelength / 6000 A dieTeed &



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

10. The de Broglie wavelength of a neutron at 27°C is A. At 927°C, the wavelength becomes:

27°CW TF #ggial I S-Fieel aGEd A§l 927°C W, a@IGed gt et &
(a) /2

(b) A/4

(c) 2A

(d) AV2

11. A photon of energy 10 eV is incident on a metal of work function 6 eV. The kinetic energy
of emitted photoelectron is:

10 eV FT & TF BIEIT 6 eV F Felel arell U 9N Irafaa gar g1 eufora
PrRISAFe Y Afasr Far §:

(a) 16 eV
(b) 10 eV
(c)6eVv
(d) 4 eV

12. The de Broglie wavelength associated with a material particle is:

et gegare wor ¥ wafta f-giveh aeeed &

(a) Inversely proportional to its energy / 8! Foll & cgc%HIolQId'\l

(b) Inversely proportional to its momentum / 3@? AT & W
(c) Directly proportional to its velocity / W 3T & Wm?ﬁ

(d) Independent of its mass / ${-|3n acgAT ¥ Tadd

13. The graph between frequency of incident radiation and stopping potential is a straight
line. Its slope depends on:

smafaa RafERor 6 smgfe ik PR Rse & g &1 6 v T W@ d sEe
o el e &

(a) Intensity of radiation / TafeoT &r drgar =

(b) Nature of metal/?ﬂ?ar $r 935% EES

(c) Planck's constant / Toleh faadTeh X

(d) Charge on electron /E@IH—EA:IJ?T X 3AeT W



14. An electron and a proton have same de Broglie wavelength. Then:
T Fadeld AR TF Weld AT S-givel RIS AR g1 a«:
(a) Their momenta are equal / 3e7eh TAIT ST &

(b) Their energies are equal / 3T FAT TR ?

(c) Their velocities are equal / 3eTah J9T SN ¢

(d) Their masses are equal/jo-lc}) GcdHAT s{TeY %*

15. The photoelectric effect is an example of:
YFT-faegd WoTE UF 3GTRIT o
(a) Energy conversion / FST FATAROT &l

(b) Wave-particle duality / d3T-ar0T C\\ad T
(c) Both / &I<iT &T
(d) Neither / for&Y &1 8T

16. The de Broglie wavelength of a particle of mass m moving with velocity v is A. If velocity is
doubled, wavelength becomes:

A v & TTAAT GEIAT mF FOr T f-adloe araed AT T o7 Qg F f=w

T, aY qETeed & et &
(a)A/2
(b) 2A
(c) /4
(d) 4A

17. Which color of light will eject photoelectrons with maximum kinetic energy from a given
metal?

fre @1 & ganr @ & 78 arg ¥ FfFaw afasr ot @ BrEFATEE ST
ghar?

(a) Red / ©Tel

(b) Green /&1

(c) Blue / sirelT

(d) All give same / Y FHTT &ar



18. The de Broglie wavelength associated with an electron in hydrogen atom moving with
speed v in first orbit is:

TSNSl GIATU] Y U Fall A Tl v R AFAATT ATl § Hafda S-qiaat
qEeET &

(a) h/mv

(b) 2mr

(c) Both are correct / Gt &l &
(d) None is correct / 1S TET 8T &

19. When a photon of energy 4.0 eV strikes the surface of a metal A, the ejected
photoelectrons have maximum kinetic energy T_A eV. When photon of energy 3.0 eV strikes
metal B, maximum kinetic energy is T_B=T_A - 1.5 eV. If work function of metal B is 1.0 eV,
work function of metal A is:

9 4.0 eV FSAT FT TH BISHT 4T A A TAg ¥ THAAT 8, Al ScqloTd BreIgaeral hr
FftFan afas 39T T_AevE ST 3.0 eV FT FTHIEIT UTF BH THUCT 8, HiAFasd
ST FAT T_B=T_A-15eVe| IR UTT BF FF Bolel 1.0 eV, dAr 4T AFT F1H
Fold &

(a)1.0eV

(b) 1.5 eV

(c)2.0eVv
(d) 2.5eV

20. The photoelectric effect could not be explained on the basis of classical wave theory
because:

YFRI-Acga Toa A AT A RgUid F HUR W FHSAT 781 ST qHT FA1{oh:
(a) It predicted delay in emission / 381 3o H Ao i giasyarofr it

(b) It predicted dependence on intensity/sﬂﬁ drgar W FeRar & afasaamf &

(c) It could not explain threshold frequency / Jg cgalr 3-11'3!"% Fr TTEAT AGT I FhT

(d) Both (a) and (c) / Q=T (a) IR (c)

21. A photon of wavelength 4400 A has energy:
4400 A AITCES AT BIElT & FoT §:

(a) 2.8 eV
(b) 3.8 eV



(c)4.8eV
(d) 5.8 eV

22. The de Broglie wavelength of a neutron of kinetic energy 0.025 eV is: (m_n = 1.67 x 10%
kg, h=6.6 x103%*Js,1eV=1.6 x107"°))

0.025 eV TS FaiT aTe =gl I S-Foeh dwAES §:

(a) 1.8 A

(b) 2.8 A

(c)3.8A

(d) 4.8 A

23. In photoelectric effect, the number of photoelectrons emitted is proportional to:
yFTR-fAgga goa #, 3cafola BIgaaeidl f1 HEAT FAGIE! gl 8

(a) Frequency of incident Iight/mﬁﬁ Tehrel T HIE(:% &

(b) Intensity of incident light / 3Tafdd 9ehrer &I digdr &

(c) Velocity of incident light / 3Tafdd 912l & d9T &

(d) Work function of metal / %II'IT:,[ & FHI Bl &

24. The de Broglie wavelength associated with an electron accelerated through 2500 V is:

2500 VH caRd gogcld & @afda d-dvel aeed &
(a) 0.0246 nm

(b) 0.246 nm

(c)2.46 nm

(d) 24.6 nm

25. If the momentum of an electron is doubled, its de Broglie wavelength will:
afy Rrelt sAFEIT FT AT G FU RAT ST, @ S D-giveh e
(a) Become half / 3TefT gT SATwair

(b) Become double / aﬂFﬁ' HRCILE

(c) Become four times / dIX 31??[ g Sty

(d) Remain same / AT g3

26. The rest mass of photon is zero because:

IS HT O geda e T ¢ FAfF:

(a) It moves with speed of light / Tg 9hIT $r arer T TeldT %’



(b) It has no charge / 30 W HI5 AU el &
(c) Its energy is kineﬁc/sﬂﬁ Far afasT &
(d) All of these / & T

27. In photoelectric effect, electrons are ejected from metals when light falls on them. The
threshold frequency depends on:

YHRr-faegd Wora F, SId WHRr UTgHt W 93T § df gAFel Scatoid g ol age
g fas &=t &

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

(b) Nature of metal/ﬁﬂT;T $r ‘;IEI‘_?% W

(c) Both / &Il W

(d) Neither / fer®T o =T8T

28. The de Broglie wavelength of a particle is 1 A. Its momentum is: (h = 6.6 x 1073* Js)

fRd or Y S-gieel aICET 1A SHHT WAT §:

(a) 6.6 x 1072* kg m/s

(b) 6.6 x 1073* kg m/s

(c)3.3x102* kg m/s
(d)3.3x10%* kg m/s

29. For photoelectric emission, the incident photon energy should be:
yHr-fRega 3casia & v, srafaa wela st @l @i
(a) Less than work function /P Bl ¥ FH

(b) Equal to work function /PR Woled & JUe
(c) More than work function /P weleT O 3%
(d) Either (b) or (c) /T aT (b) IT (c)

30. The energy of a photon of wavelength A is:
JUTEES A dTel Bl T FolT -

(a) he/A

(b) hA/c

(c) c/hA

(d) AMhc



31. The wave associated with moving electron was first proposed by:
AT Foigeiad & Fafta ader 98 Ugd SEaTad i 7§ ol
(a) Einstein

(b) De Broglie

(c) Planck

(d) Bohr

32. Which of the following has the smallest de Broglie wavelength if all have same kinetic
energy?

afg @l i faer FoT FAW § O AfAf@a 7 & Fah S-aiedh aeded gea
oI §?

(a) Electron / SoeFelal

(b) Proton / WieleT

(c) a-particle / a-shoT

(d) Deuteron /3’&(@?

33. In photoelectric effect, the maximum kinetic energy of emitted electrons is measured by:
yFTR-fega yoTa #, scafora gaacial # AfwaH afas Far A ST 8

(a) Ammeter / THIET

(b) Voltmeter / @leecHTEX

(c) Stopping potential / [T fasta CART

(d) Galvanometer / SeaardeT

34. The photoelectric emission from a surface starts only when the light incident on the
surface has:

fredlt wae @ yerer-fgga scusta dsft % @XaT @ ST AaE W AAfad yeTer
(a) Certain minimum intensity / Teh IGIFCG] eqoIdH GIEGIR]

(b) Certain minimum frequency / Teh IGIRCG] eqoddH 3-1'@_'% gr

(c) Certain minimum wavelength / T AT eqoddH RECIAZ I |

(d) Certain minimum energy / Teh IGIFCG] eqeldH FalT g

35. The de Broglie wavelength of a particle of mass 1 g moving with velocity 100 m/s is: (h =
6.6 x 10734 Js)



100 m/s & AT A ITAATT 1 g ESTATT & FUT &Y S-Fidl a@Eed ¢
(a) 6.6 x 10733 m
(b) 6.6 x 1073* m
(c) 6.6 x107** m
(d) 6.6 x107%* m

36. The photoelectric work function of a metal is 3.3 eV. The threshold frequency is:

et e &1 yFTr-fagga I Goe 3.3 evE1 gl IR B
(a) 8 x 10™ Hz
(b) 6 x 10" Hz
(c)4 x 10" Hz
(d) 2 x 10" Hz

37. An electron and a proton are accelerated through same voltage. The ratio of their de
Broglie wavelengths is:

T FAFCH IR TF Wehd FAT dleesT § calkd gid ¢l 3T -gidel d@eed &1
39T 8

(a)1

(b) V(m_p/m_e)

(c) V(m_e/m_p)

(d) m_p/m_e

38. Photoelectric effect proves that:

yFrRr-faga veama gy #ar § &

(a) Light consists of photons / 9ehIRT H e g @'

(b) Light has wave nature / SehTQT & aaT EIEC% gidr &

(c) Light has both particle and wave nature / 9<hIRT # &7 3R OGr gar 935% grar %
(d) Light travels in straight lines / IhIRT el @ H Tl %

39. A photon of energy 2 eV has wavelength:

2 eV ST aTar BIElT &1 ddeed ¢

(a) 620 nm
(b) 6200 A

(c) Both (a) and (b) / &1t (a) 3R (b)
(d) 310 nm



40. If the frequency of incident radiation on a metal is doubled, the maximum kinetic energy
of photoelectrons:

afe a1g W amafaa fafor #ir smgfr aeeh #x § StTe, A wrisATal
Fftwas afasr F=t:

(a) Becomes double/aﬁ?l?ﬁ gl ST &

(b) Becomes more than double/aﬁ?lﬁ T H¥® g Srdr &

(c) Becomes less than double/?fl?lﬁ' H & g SAdr a'

(d) Remains same / GHTT I&dT ©

41. The de Broglie wavelength of an electron in the ground state of hydrogen atom is: (r, =
0.53A)

gISSISeT GXATY] Y A rawdr F gATElT H N-giecl q@rGeS §:
(a) 0.53 A
(b) 1.06 A
(c)3.33A
(d) 6.66 A

42. The phenomenon of photoelectric emission was discovered by:

YHIer-fAegd 3cusler S gear # @ler @ a$ o

(a) Hertz

(b) Hallwachs
(c) Lenard

(d) Einstein

43. An electron, proton and a-particle have same kinetic energy. Their de Broglie wavelengths
compare as:

& FaFeld, Wil AR a-Hor A AT FAT FA &1 3AN DA IS Hr

qoel 39 YFK g
(a)A_e>A p>A a
(b)A_a>A p>A_e
(c)A_p>A e>A a
(d)A_e=Ap=A_a

44. The energy of a photon is directly proportional to its:

et Wit 1 ot Her FARITEr el § swh:



(a) Wavelength / JGTEET &
(b) Frequency/BTIT:I;% &

(c) Speed / TTA &

(d) Amplitude / 3TTITH &

45. The de Broglie wavelength of an electron is 1 A. The potential difference by which it is
accelerated is:

frel gaerclar i f-gieeh aded 1A% a8 Reraiay e 78 @R gar &
(a) 12.27V

(b) 122.7 V

(c) 150.5V

(d)511V

46. In photoelectric effect, the photocurrent can be reduced to zero by applying:
YHTI-fAeTd WHTE H, THIT URT Y YT dF HA fHAT ST FhelT &

(a) A positive potential / Teh YelTcHe 93T IR

(b) A negative potential / T&h FHUTcH® (37T IR

(c) High intensity light / 3T JYddl Jehrer GEIRY

(d) Low frequency light / faia=T 3G Jehrr ear

47. The de Broglie wavelength associated with a proton and a-particle are equal. The ratio of
their velocities is:

T Weld AR o-FHT § FoEOdT S-giveh dEReS T §1 3a¢ 39 F 39 ¢
(a) 4:1

(b) 1:4

(c) 2:1

(d)1:2

48. When light of wavelength 300 nm falls on a photoelectric emitter, photoelectrons are
emitted. For another emitter, light of wavelength 600 nm is just able to emit photoelectrons.
The ratio of work functions of the two emitters is:

ST 300 nm AWTRES FT THFRT TF YHFR-Agga 3caeid | Rar 2, at slisaeacia
3caford 81d §1 g 3cdei® & AT, 600 nm AT FT THRT Fad BlEIgaFciaT
3cHfId XA & WA ¢ Sl ScHH & HE Belall BT U ¢

(a) 1:2



(b) 2:1
(c)4:1
(d)1:4

49. The de Broglie wavelength associated with a material particle is independent of:
et gegaAe For ¥ FEfd D-giveh S FaaT g

(a) Mass / GeTHTT &

(b) Velocity / a7 &

(c) Momentum / 9a3T &

(d) Charge / IRk

50. Which of these statements about photons is incorrect?

Bl & dR & 37 § Fid AT FUF Tad &2

(a) Photons are electrically neutral/tﬁﬁJFr ﬁ?{gﬁ T O 3T B’IT-T %

(b) Photons have zero rest mass / BIeiel T fATH geIHATT T giar g

(c) Photons travel with speed of Iight/‘TI?IE'T?-T YehIel T ATl & AT A &

(d) Photons are deflected by electric field / BIcieT ﬁ?{{lﬁ av CART ICHIEGEG] %

Answers for SET - 4:
1. a (Diffraction-wave, photoelectric-particle)
2. a(vo=¢d/h)
3. c (Stopping potential independent of intensity)
4. a(A=1.227/v100=0.1227 nm =0.123 nm)
5. a(e/m largest for electron)
6. b (Photocurrent « intensity)
7. a(p=E/c=3%x10"93x108 = 1072 kg m/s)
8. c (At Bragg's angle satisfying nA = 2d sinB)
9. a(Only 5000 A < 5200 A will emit)

10. a (A < 1/VT, T increases from 300K to 1200K = A becomes 1/v4 = 1/2)



11.

12.

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

d(K=hv-$p=10-6=4¢eV)

b (A=h/p)

d (Slope = h/e depends on h and e)

a (Same A = same p = h/A)

b (Shows both wave and particle nature)

a(A=h/mv=>2Ax1/v)

. ¢ (Blue has highest frequency)

c (Both are equivalent: A = h/mv = 2ntr for first orbit)

c(ForA:4-¢ A=T A;ForB:3-1=T B=T A-15=T A=25=>¢ A=4-25=15
eV) Wait calculation: T B=3-1=2eV, T A=T B+15=35eV,¢p A=4-35=0.5eV.
Check options: Actually T B=T_A-1.5,andT_ B=3-¢_B=3-1=2eV.SoT_A=3.5eV.
Thend_A=4-3.5=0.5eV (notin options). Let'srecalc: T_ A=4-¢_A T B=3-1=2.
GivenT B=T A-15=2=(4-¢_A)-1.5=>¢d A=4-3.5=0.5eV. No option matches.
Probably typo in question.

Assuming standard values: Answer would be 1.5 eV if numbers were different.

d (Classical theory predicted delay and couldn't explain threshold)
a (E = 1240/440 = 2.82 eV)

a(A=h/v(2mK) = 1.8 A)

b (Number « intensity)

a(A=1.227/v2500 = 1.227/50 = 0.02454 nm)
a(A=h/p=>Ax1/p)

a (Massless particles move at speed of light)

b (vo = ¢/h depends on ¢ which depends on metal)
a(p=h/A=6.6x103%107"° = 6.6x1072* kg m/s)

d (hv2 o)

a (E=hc/A)

b (De Broglie, 1924)

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



33.

34.

35.

36.

37.

38.

39.

40.

41.

42

43.

44.

45.

46.

47.

48.

49.

50.

¢ (K_max = eVo)

b (Threshold frequency condition)

a (A=h/mv =6.6x10"3%(0.001x100) = 6.6x1073% m)

a (vo=ad/h=3.3/4.14x107"° ~ 8x10™ Hz)
bAx1/Vm=A_e/A_p=V(m_p/m_e))

a (Proves particle nature - photons)

b (A = 1240/2 = 620 nm = 6200 A)

b (K=hv - ¢; if vdoubles, K more than doubles since ¢ constant)

c (A= 2mry = 2x3.14x0.53 = 3.33 A)

. a (Hertz, 1887)

a (A « 1/¥vm, m smallest for e = largest A)
b (E = hv)

cA=1.227/WWA=>1=1227/WW=>VV=1227=>V=15V?Wait: A\=12.27/WWA=> 1=
12.27/vV = VvV =12.27 =V =150.5V)

b (Negative potential - stopping potential)
a(A=h/mvsame=>m_pv_p=m_av_a=v_p/v_a=m_o/m_p=4/1)
b (¢ < 1/Ao = b1/d2 = Ao/M = 600/300 = 2:1)

d (A = h/p independent of charge)

d (Photons are not deflected by electric field as they're neutral)



