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Assertion-Reason Questions

Instructions: Select the correct option for each Assertion-Reason question.
(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.
(C) Assertion is correct, but the reason is incorrect.
(D) Assertion is incorrect, but the reason is correct.

fader -

T HUT FRUT JhR & 9T & fov AFT & T fordy v Td [Apeq 1 Iaa -
(A) AR REEr TEr g, 3R R, AT T cTr&dr T gl
(B) AR R T & AfFaT R, AT TET cATEAT AL AT
(C) AT g, aferd RIIT B

(D) AT g, dfdheT RTEEY B

Q. .
No. Questions
Assertion (A): TohTST de g FeTTd H, ThTeT $HUT FTTEY  SFAER Hcll & 3R Selerelat
CIRRECEACC I
L. In the photoelectric effect, light acts as particles and ejects electrons.

Reason (R): I TACHUIT SEA o Tehrel degd  THIROT @RI ekl fohdm SireT &

This principle is expressed by Einstein's photoelectric equation.

Assertion (A): §¢oT 3R SIATS & TANT H , oIl GaRT Feldgiadl sl Idfold e, Threl &
HUT TIFT TIgR P cATar gl

nature of light.
Reason (R): §¢of 3R IeATS o YahIm &I &1 &7 H gy fomam|

Hertz and Lenard proved light as particles.

2. In Hertz and Lenard's experiment , light excites electrons, it demonstraté the particle

Assertion (A): ST & ThIeT degd  HHROT &, el HT gy AR goweld &
3cTold & g 9y TOse fRar I=m

3. photons and electron emission.

Reason (R): Ig TACHUTT Yh1el degd T8Id H BIclel & Ul & & Felel Hcl &

Einstein's photoelectric equation clarifies the relationship between the frequency of

This principle demonstrates the particle nature of photons in the photoelectric effect.
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Questions

Assertion (A): Ife, TREY FehTer HAGT T &I HAE T AT Yeprer T 3Mgfa Sgelr Mg
o A g, a6 T degd TG T EeAT e g B

If the frequency of the incident light on the surface of a photosensitive metal is less  than the
threshold frequency, then the photoelectric effect does not occur.

Reason (R): IS fonell ehrer HACT &1 T Al TR YT et i 3Mgfd geir 3mafa
& SRTEX 8 dl WICleT T Foll U & HRT Helel & SIS gl ol

If the frequency of an incident photon on the surface of a photosensitive metal is equal to the
threshold frequency, then the energy of the photon is equal to the work function of the metal.

Assertion (A): 3-517e & 3rTaR, @l olt & voh AT aerded gl 8, S ol & ader
T Rg HAGR I =M &

According to de-Broglie, every particle has a certain wavelength, showing wave-like behavior.
5. ||Reason (R): f3-sitacl &7 et Ig coiidr § fb &olt &1 a1f 3R 3eTeh T Feer o7 &
9T F@eY g gl

De-Broglie's theory shows that there is a relationship between the motion of particles and their
wave-like properties.

Assertion (A): Ife JehI T ITIRT Sgell MR A 38R 8T, A Threr degd Tia 1 eea
BT €, 30 WX Yhrr FI digdr & YA el ISl gl

If the frequency of light is above the threshold, the photoelectric effect occurs, regardless of

intensity.

6. N . !
Reason (R): 9eh1el T digar A% soiaelal T TEIAT T FHIAT Ll &, dfehed Ioo 3aioid
e & [T 3mgfa Ageaqr gl gl
The intensity of light affects the number of electrons, but the frequency is crucial for exciting
them.
Assertion (A): U & HIAI 3R 3oTehl deeed & g Gar f3-seel garr vufia fhar
AR g

7. | The relationship between particle momentum and wavelength is established by de-Broglie.
Reason (R): ¥% fAcHid wardh & &uil & Fracy yard i@l $Hr aReedar axar g

This theory conceptualizes matter waves, which correspond to particles.

Assertion (A): 3Tol ofF S@RT JehTRl & Fehlel HAGT UT] T ToIe W BIhTacT dlel & Teh1el
chr 3Gy gieh &, fSTed eTe] 1 &g & Tohier Solaciall & 3cHoie &l & #
qfads 3ar Bl

Focusing light on a photosensitive metal plate using a convex lens affects the frequency of the light,
8. |lwhich leads to a change in the rate of photoelectron emission from the metal surface.

Reason (R): 3t off E@RT Yehlel sl Jh1Rl HACT YT I Tole W BIhAd wia & mafdd
U1l I dgar sedr §, oEd 3cafoid gl arel Solaelal s TEAT T ol

Focusing light onto a photosensitive metal plate using a convex lens increases the intensity of the
incident light, thereby increasing the number of emitted electrons.
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Questions

Assertion (A): ThTT T HUT & F STAGR eTT, Soldcie] U Pl Foll Pl FEATART
giAfad HIrg

Light behaving as particles ensures the transfer of energy to electron particles.

Reason (R): IT¢ fohall Gehrer HACT &1 T Hlg TR YUYl MGRT &l Fehrer 3mafda &, of
PIcie Solgcled U I Foll TATIRT  PL ohd &l

If light of an appropriate frequency is incident on the surface of a photosensitive metal, the photons
can transfer energy to the electrons.

10

Assertion (A): f2-sTclr GHIOT EiTar & T el 0T T AT Foad W, IR aW@eed
gl gl

The de-Broglie equation shows that as a particle's momentum increases, its wavelength
decreases.

Reason (R): 5T Tl dTel SoleFelel JelellcHe &9 & 3T Faol aeT T 0T Feidia ad
2l

Faster electrons exhibit stronger wave-like properties.

MCQ

@mm*mﬁﬁmmﬁﬁ:{é%ﬁ?

(A) FiFgeT THE

(B) SRR THTT

(C) WhTer degd gemra

(D) ST waa

‘Which phenomenon was confirmed by Hertz and Lenard's experiments?
(A) Compton effect

(B) Josephson effect

(C) Photoelectric effect
(D) Zeeman effect

IMSET & eIl degel FHIeRToT # "hy" R aRifelr 82
(A) F et

(B) IrfasT Falr

(C) wIelaT & Far

(D) SelacisT &1 Fail

In Einstein’s photoelectric equation, what does "hv" represent?
(A) Work function

(B) Kinetic energy

(C) Energy of the photon
(D) Energy of the electron

gie 3Mafda erer T Fofl HRT Holed @ HF g, al Tl dTd Scdolel oM AT g1
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Questions

(A) T g gam

(B) el T et gram

(C) had 1 W IR Ham

(D) TG & GeIHAT W AR Ham

If the energy of incident light is less than the work function, will photoelectric emission occur?
(A) Yes, always

(B) No, never

(C) Depends only on the metal

(D) Depends on the mass of the electron

el &1 T HAg @ Toeholel ATl Selerclall 1 IfAhdA TfaeT Fol fhe W 9 &l B2
(A) TRIeT T adl W

(B) T & &R Heled W

(C) 3mafad Feprer T g W

(D) |dg & dTgAT 9

The maximum kinetic energy of electrons emitted from a metal surface depends on:
(A) Intensity of light

(B) Work function of metal

(C) Frequency of incident light

(D) Temperature of the surface

ThTRl Sl DleT-AT Yehfd Jehll degd  ToMd ol THS & oI HTaeT+h &2
(A) TR Gehfd

(B) T Uehfd

(C) 3TIET Fhid

S (D) W F @ B 7

Which nature of light is necessary to explain the photoelectric effect?

(A) Wave nature

(B) Particle nature

(C) Transverse Nature
(D) None of above

B-sharel aer e frw W AR Far §2
(A) Hdel &UT & AT W

(B) hdel &UT & GedHA W

6 [(C) OT &FgegArT 3R 97 =T W)

(D) 3WFd H ¥ HS g

The de-Broglie wavelength depends on:

(A) Only velocity of particle
(B) Only mass of particle
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Questions

(C) Both mass and velocity of particle
(D) None of above

gt ai@t @ IauRen FE dfas a § o
(A) gTENeTaar

(B) Sr-srarelr

(C) AR

(D) =g

The concept of matter waves was proposed by:

(A) Heisenberg

(B) de Broglie

(C) Schrodinger

(D) Newton

S-STel FHIRIOT A = h/mv fFaer fAwaor &aar §2
(A) 9T HUT HI aRe1 SeF

(B) ST TRETOT T Tay

(C) Fh1I degcl HRIoT

(D) 7 T gar faas

The de-Broglie equation A = h/mv represents:

(A) Wavelength of matter particle

(B) Law of conservation of energy

(C) Photoelectric equation
(D) Newton’s second law

fArIfaf@d & & HlA-A1 FRE F-eTel a7 S8 FI ganifad g Ham
(A) hUT I gedHTT

(B) &UT & da1

(C) v+ e

(D) 3Wied Tt

‘Which of the following does not affect the de-Broglie wavelength?

(A) Mass of the particle

(B) Velocity of the particle

(C) Planck’s constant

(D) All of above

10

gfe Rt wor A AfY Fedt &, aY 3T S-Aarel RS 9w FAr Yarg @ @
(A) s¢afr

(B) =3l

(C) 3gRafdd @l

(D) ¥ & Thdr g, gc T Fohdl &
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Questions

If the speed of a particle increases, how does its de-Broglie wavelength change?
(A) Increases

(B) Decreases

(C) Remains unchanged

(D) May increase or decrease

One Word Answer Questions (1 Mark each)

ehrIfaegd wod fohd fAeera w 3merRd &2

Photoelectric effect is based on which theory?

ShTRITACT T ToTd & T T hleT-Al TAATAT Hgeaqor gleir 87

2
Which property of metal is important in the photoelectric effect?
;| T A serfacgd S qE R & AT IMaTE FYATH Fol FFAT Fed &7
What is the minimum energy required to start the photoelectric effect in a metal called?
A vehIfdege g # 3cafold gadcle S Jiftiead afaer Fefl g w e &l &2
On what does the maximum Kinetic energy of emitted electrons in the photoelectric effect depend?
s |FFE defee @ werer degd wHrRor femm am
Which scientist proposed the photoelectric equation?
SI-sIaTel FHIRIOT 7 qerd q@@n $r aEreed e aifas Ui av e e @2
6 |lOn which physical quantity does the wavelength of matter waves in the de-Broglie equation
depend?
. YehITdegd T & 3cafold Selaciel T H&ar fohd o 8T el &2
On what does the number of emitted electrons in the photoelectric effect depend?
g Ife garTer 1 Jgar SgIS ST, d YTl Sodelel ST TEAT 9T FIT YHIT T3
If the intensity of light is increased, what will be the effect on the number of photoelectrons?
o |TET AR v rauReT fRE dataw & &
Which scientist proposed the concept of matter waves?
0 qery T TR Ghic T AIST il aTell Ggell AT Hhic-AT AT
Which was the first experiment to prove the wave nature of matter?
Q. .
No. 2 Marks Questions
| [T 3R AT & g & weprer-faegd W & X A A ey e
‘What conclusions were drawn from Hertz and Lenard’s experiments on the photoelectric effect?
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ThRITACT T TId Foll ERETOT o et & gfte i dl §-? 3uged 3areor Higd
HASTSU|

How does the photoelectric effect confirm the principle of conservation of energy? Explain with a
suitable example.

TehITdegd THIE & [T 3Taedeh weTcd Soll i FIT Hgl STl §-? SHe! FeTfad el
el RSP & A7 fAf@T]

What is the minimum energy required for the photoelectric effect called? Write the names of the
factors that affect it.

ShTRI-TaC g TeTd hT ST el H Folidchel el At Al 3rEhel TET?
Why did the classical wave theory fail to explain the photoelectric effect?

hefiehsll ITa ol arel Bielal & 8 fonell T T Tdg @ goldrele el foeheld | SHhT T -

HROT g1 Tehcll §? ThRITdeTd T81d & fAeHid & IUR W Fase ffIT)-

Sometimes, even high-energy photons fail to eject electrons from a metal surface. What could be the
reason for this? Explain with reference to the photoelectric effect.

fohell aTe] 1 TcAg & ScATSId 8l dTel FehlRl Soldrelel T IMictsl Joll 3R U1 # Feag W
YT GehlRT 1 TR & S e Sl FHSAST

Explain the relationship between the kinetic energy of photoelectrons emitted from a metal surface
and the frequency of the incident light on the metal surface.

S Belel 1 aRHAT ST AR FASIST b Feet-Meet a3 & J5 Foat-fee @t grar
&7

Define work function and explain why it differs for different metals.

ST fondll &hUT T HAWT ST 81 ST &, 38h Sisiiarell cRaleed & FA7 IRl 37T §-?

TR gdd- SIagR & Hedl H 30 aRade & silfds Agea dAsmSU|
Explain how the de-Broglie wavelength of a particle changes when its momentum is doubled. Discuss
the physical significance of this change in terms of wave-particle duality.

gereyy di@ )Matter Waves) T ar aeg fIRAYansit &1 faeewor fAfST|

Analyze two main characteristics of matter waves.

10

U1 T g ¥ ScHioId glel dlel JohTeT Soldrelel T feehc# Mfcrsl ol 3R e1g #T Heg
O Tl TehTer T IMgRT & &<l & HEE HT AV HITST| 6 FE @ SR
HegdT ha FHASH ST 87

Analyze the relationship between the maximum kinetic energy of photoelectrons emitted from the
surface of a metal and the frequency of the incident light on the metal surface. How is the significance
of the work function understood from this relationship?

11

Teh YT HAG T T STelad T FAFLIall T Sclolel 81 @1 &1 Al Fehrer & el a1 &
ST dF &7 91T U9 ARG (ATh) GaRT FASIST|

When light falls on a metal surface, electrons are emitted. What will be the effect if the intensity of the
light is increased? Explain with the help of a graph.
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12

ferell €T T HRIBol 2.2 eV Y| ARG U Tehrr & Fall 3.5 eV @l Al ATl BIEISAFIIA
el TR TSt Foft T 0T FTST| A 3T Feprer & AT dord 8, o 3o
TR AT Foll W FAT JHTT TSIM?

A metal has a work function of 2.2 eV. If the incident light energy is 3.5 eV, calculate the maximum
kinetic energy of the emitted photoelectrons. Analyze how increasing the frequency of the incident light
would affect the maximum kinetic energy.

13

gfe fohell €1 9T USeT dTel Yehrel 1 TG Y ©er fedr e, dr Scafold gelaelat &
AT FT W FIAT AT Y97 3T ITh Wiaehd FHST|

If the wavelength of the incident light on a metal is decreased, how will it affect the kinetic energy of
the emitted electrons? Explain with the help of a suitable graph.

14

Rl solgeled & faIT S-sieTell dICET 1 nm &1 ST HAT AT FifSw Tor 57 aRoma &

HEcd ol Hodlehel HIToTT?

For an electron, the de-Broglie wavelength is 1 nm. Calculate its momentum and evaluate the
significance of this result.

15

gfe fonell gorerelel & aTfdsl Soll TR T[T FeT &1 ST, Al SHeT Stsilerell aeed & 3 -
gRade 3TUM? 30 IRad- &1 $iifas #gar &1 fagewor fifaw)

If the kinetic energy of an electron is increased four times, how will its de Broglie wavelength change?
Analyse the physical significance of this change.

16

afe oy Wield 3R ol & aTfast Far TART g, aF 3o7dh 37 STl deleed H FIT-37caR
B9 37 3 & HRUN HI Aewor HfFT|

If a proton and an electron possess the same kinetic energy, how will their de-Broglie wavelengths
differ? Analyse the reason for this difference.

17

QIfSTH 1] T HABeT 2.3 eV gl

(0 Taegd va-yehmer (% foT 3naeds ~geAda gy S o HifSe

(@aE o Tuse HIfAU 6 I geprer 7 Mg 580 eTaw AT & HF & (, ar el
SoFCleT I FAT Icaford Aar ] I g

The work function of sodium is 2.3 eV.

(a) Calculate the minimum frequency of light required to trigger the photoelectric effect.

(b) Clearly explain why a photon with a frequency lower than this threshold is unable to eject an
electron from the metal surface.

18

T Th SoIFCId DI AT WhIRT T ATl & 1% b SIS 8, dl 3TPT S-s1aTell aIleed AT
AT 75 Reeed ford faegd e ol &1 aaeed & HHAJed g7

If an electron moves at 1% of the speed of light, calculate its de Broglie wavelength. This wavelength is
equivalent to the wavelength of which electromagnetic wave?

19

ofe el arg & 3cafoid gerer solecial & f¥sar aifdst Fe 1.5 ev g1 3R 3mafaq]
SehT T IR 8x10™ Hz BT, Al YT T SRIhelel AT HITIT-, TAT Jg & faeelvor RIS fh
AT Tehrer &1 gy 7 IRaceT & Hhad aTfdist Fofl T 0T 9T T GG I3 &

If the maximum kinetic energy of photoelectrons emitted from a metal is 1.5 eV and the frequency of
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the incident light is 8x10' Hz, calculate the work function of the metal. Also, analyze how a change in
the frequency of the incident light affects the calculation of the maximum kinetic energy.

20

-

L

SR T A el yehrer degd woa YA & fAU Ofad yenrer dr 3ngid aur e
Q91 & FET IF A AT AT §1 3H ITH HT [IATOT ek gdST foh I T FA Foled
& GO H 7T [F5hY Aeprelr ST ohar g

In the above figure, the graph between the frequency of incident light and the stopping potential for a
photoelectric effect experiment is shown. By analyzing this graph, explain what conclusion can be
drawn about the work function.

No.

3 Marks Question

fafercor &1 gdd gehfa Far &7 fafesor & aRer 3R %01 TaET & FGER H Jolell HIfST 3R
3 YHE HTAT (phenomena) HT el HITAT fSieg Rer 3R 0T Ui garT FHASTAT ST

TohdT ¢

What is the dual nature of radiation? Compare the wave and particle behavior of radiation and mention
the major phenomena that can be explained by wave and particle theories.

WehIe degd THTE & HTUR T YRIT Selaciall 1 aTfast Sl AR Feasy o d dey
Tfa Y 3R I faeevor FY

Establish a relation between the kinetic energy of photoelectrons and stopping potential in the
photoelectric effect, and provide a graphical analysis.

géot R TS @Ry fhU aTw gehrer dega GHIG & AT & GRUTAT &1 Hediha RV

Evaluate the results of the photoelectric effect experiments conducted by Hertz and Lenard.

MSET & TN AT THIHIOT T AT A §T, THIT & FUT TTRT HT THSC

Using Einstein's photoelectric equation, explain the particle nature of light.

ST & TN G AHIHIVTHT 3T X T, fohdly &1 TP Toled AT T BT
fafer FHsT 3R 584 S8 & HEcaqOl VT AT |

Using Einstein’s photoelectric equation, explain how to determine the work function of a metal and
discuss two significant applications.

YTl A WHTE H IR TUT ol & Tl degd URT O Yo7 &l eRiel arel I T=AT0
3R 3@ e @1 are Sifae sy Tase @ H|

Draw graphs illustrating the effects of frequency and intensity on photoelectric current in the
photoelectric effect, and explain the physical conclusions derived from them.
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ST o ThTRl degd FHIHIOT i AT HIfST 3R Tuse HIfST &6 588 Bewna o
RO $fifcrehr et fohot AT T Tl & 3R 3TST fehetfeheT &1 & SHT cATAGTR -
3919 & T&T g

Explain Einstein’s photoelectric equation and clarify which limitations of classical physics this theory
challenged, as well as the practical applications of this theory in modern fields.

TRl deg T & Hesl H AAS & fAshut 1 faRelwor HIfST 3R 3o d=ATfeieh Hgea
o FHSSV| AU & s & I oivhy IMSEENT & Yl degd FHIOT & o # g
PR g TRl

Analyze Lenard’s conclusions regarding the photoelectric effect and explain their scientific significance.
Also, describe how these conclusions aided the development of Einstein’s photoelectric equation.

SI-STael T IRFEAT FT ST FIA §T AN & TRATY FHisel & g@ ATRIENT B caren
T

Using de-Broglie’s hypothesis, explain the second postulate of Bohr’s atomic model.

10

Ife el gelaelal T 150V faoaicR & calRd fohar Srar §, ar 39T a-sidel dawereed &r
0T Y| $H GRUMA T Tl Torg cRateed § Y| fangort &

If an electron is accelerated through a potential difference of 150 V, calculate its de-Broglie wavelength.
Compare this result with the wavelength of X-rays.

IS Th -0 3R T GIelid FAel 991 @ 1 A 8, T 3oTeht S-5i9el RIS & 3fefared
o1 feiRa Y|

11

If an a-particle (He?* ion) and a proton move with the same velocity, determine the ratio of their de-

Broglie wavelengths.

Teh 1] HT 1 Belel 4eVE| S 300 nm TRICEY & FohTel & el fohdrm STl B

ScfoTd ThIT Solaelal dhT Tedd el Foll $I IUET HY IR g off saw F afe
12 |[RTeT ST eIl ST & &1 ST, A $H Sl WX FAT THIE TS|

A metal has a work function of 4 eV. It is illuminated with light of wavelength 300 nm. Calculate the

maximum kinetic energy of the emitted photoelectrons and explain what happens to this energy if the

light intensity is doubled.

Photoeleetrie current
V> V,>V,
Saturation
curment
13
-Vm -Vnz -":fm O Collector plate ——j
-+— Retarding potential potential (Anede potential)

1. What does the saturation current in the graph represent?
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AE H FT-[‘?I' IRT (Saturation Current) T T dlcdd g2
2. What is the significance of the retarding potential shown in the graph?
% H G@w v AR AT (Retarding Potential) T FIT HAged g7

3. Why do different frequencies have different stopping potentials (-V,,, -V,,, -V,,)?
HT-37efeT 3T & forw el fasma (-v,, -V, -V,) 3T #4347 82

Teh Ylfcdsh Tdg foraeT a1 Helel @ =2 eV g, I 310 nm AWEICET & Thault Jehrel H TR
forar SITar &1 3caford 3iffeas aifast FaT arel Tt Soiaclal &l 5 mT IRHATT & Teh TATA
qaehia & BH Ui &rdm STl g, S 3eTeht YR a1 feRil & ofdac g1 Tohrer Solsrelat
ol JTUHAHA T THTAT rypay T ITOTEAT |

(h=6.63x103*Js,e=1.6%x10"C,m_e=9.1x103" kg, c=3 x 108 m/s)

metallic surface with work function ® = 2 eV is illuminated with monochromatic light of wavelength 310

nm. The emitted photoelectrons with maximum kinetic energy are subjected to a uniform magnetic

field B = 5 mT perpendicular to their initial velocity. If the maximum radius of the circular trajectory of
photoelectrons is found to be r.,, determine its value.

(Take h=6.63x1073*Js,e=1.6 x 107 C, m_e =9.1 x 1073 kg, and c = 3 x 10 m/s).
‘ 4 Marks Questions

fafentor T gdd T & fetnd AR Fehrr degd gemma T saredr sl géof AR s &
| |3iTeleel & MR 9 YTl & HUNcHe TIH1T I FASU|

Derive the dual nature of radiation and explain the photoelectric effect. Discuss the particle nature of
light based on Hertz and Lenard's observations.

foell €T T HAT T 200 nm TRIACET & Tehaull Fehrer @ T fohar ST &1 Scatold
SolFCiall I Udhel o [T a2y fAAE fasta (Stopping Potential) 3.5V g1
o« () uUd FI S el (Work Function) eV 3R J H AT |
o (W) 3cTST YHI SAeelaAl T HAFaA AfasT FaATH I0TAT F|
e () T eprer T AT (intensity) T ITAT Y AT ST, AfeheT IHAT TR
3aRafda @ se, o Reafaf@a w— Far gemg g2am:
o faeh oo
o ufa AFs 3cafoia ool T &
(ﬁ'ﬂ' T Alel: h=6.63 x 103 Js, e =1.6 x 10 C, ¢ =3 x 10® m/s)

A metal surface is exposed to monochromatic light of wavelength 200 nm. The stopping potential
required to stop the emitted electrons is found to be 3.5V.

¢ (a) Determine the work function of the metal in eV and J.

e (b) Calculate the maximum Kinetic energy of the emitted photoelectrons in eV.

¢ (c) If the intensity of light is doubled but its frequency remains unchanged, explain qualitatively
what will happen to:

o The stopping potential
o The number of emitted electrons per second

3 | urq & Aclg T FTE Gl (Work Function) 2.5 eV &, 38 W 300 nm cRIGEY &I Fehrer

14
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STl ST §
o (F) AT FY TF FIT YL STl T el BIIM|
e (@) IR 3choiel i &, df 3w aa aifasr FATHr 70T FY (eV IR I H)|
o () T hragelt ArgRY AT A
o (T) 3fE 3mafaa gsrer Fr Agar (intensity) IS ST, A AeaAfai@d W FT IHT
CET)I
o olagldl &I AftwdA fdsT Fafl
o YRl degd URT
(T 91T A h=6.63 x 10 Js, e =1.6 x 10 C, ¢ =3 x 10°* m/s
A metal surface with a work function 2.5 eV is illuminated with light of wavelength 300 nm.
e (a) Determine whether photoelectrons will be emitted.
e (b) If emission occurs, calculate the maximum Kkinetic energy of the emitted electrons in eV
. ?ng{hd the threshold frequency of the metal.
e (d) If the incident light intensity is increased, what will be the effect on:

o The maximum kinetic energy of electrons
o The photoelectric current

TUeh 31T UT TS TPT GeTHTT 6.64 x 107 kg &, 5 x 105 m/s 39T F 1T HT T &l
(F) 3T W HUT T N-gTell qTeed AT HY|

(@) I Folreled AT I F 11T HXAT &, Al IHRT TRAGET T Jofell |
(7T) T T3 o HedT & S-sveh @il & cgraeTeh yemmat W wal |
(f&T T AT: h=6.63 x 10 Js)

4
An alpha particle with mass 6.64 x 1077 kg is moving with a velocity of 5 x 10° m/s.
(a) Calculate the de Broglie wavelength of the alpha particle.
(b) How does this wavelength compare to the wavelength of an electron moving with the same
velocity?
(c) Discuss the practical implications of de Broglie waves for macroscopic objects.
Teh YT T TAG T Y Bolel 2.0 eV & 3R 38 & afdeat 31giia, vi=5 x 10 Hz
AR v2=7x 10" Hz T Tehaull Gehrer & YepRIcl fohar STTem €1 9gell g & fo
el 3919 0.8 v AT ST Bl
s () el TR v, & TT et fasra i o Y

@) St T vi 3R v, & AT gamer gAaeial 1 rfawas aifasr st v arorr
Gy

@N) T TR v. A AR TG STem &, o A fasra o gHepr A1 gara gsam?
Jmafee wehrer 1 3ngiy AR AR faera & o Fae 1 Tase H
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(&) ThTeT Seterelal 1 ATt aifasr FelT & v Toh GAT g9 gcdet Y, S
3MgfT 3R 4T & R Belel & TR 8

(3) 9% AT & fov mafdd Bielr &1 e 3R urg & fovdge smgfa v aomen
| $HH dIg, Ig Ui Y & a1 gq@dl gfd v, Yehrer degd arT 981md & faw
CEell TG & FW § AT |

A metal surface of work function 2.0 eV is illuminated by monochromatic light of two different
frequencies, vi =5 x 10" Hz and v. = 7 x 10" Hz. The stopping potential for the light of frequency
vi is measured to be 0.8 V.
(a) Calculate the stopping potential for the second frequency v..
(b) Calculate the maximum Kinetic energy of the photoelectrons ejected by the metal surface
for both frequencies, vi and v..
(c) If the frequency v: is increased further, discuss how the stopping potential will be affected
and explain the relationship between the frequency of the incident light and the stopping
potential.
(d) Derive an expression for the maximum kinetic energy of photoelectrons in terms of the
frequency of the incident light and the work function of the metal.
(e) For each frequency, calculate the energy of the incident photons and the threshold
frequency for the metal. Using this, determine if the second frequency v: is above the threshold
frequency for the photoelectric effect to occur.

Case Study :

Solar panels are an important example of the photoelectric effect in everyday life. These panels convert
sunlight, which is a form of electromagnetic radiation, into electrical energy. The photoelectric effect
occurs when sunlight, which consists of photons (particles of light), strikes the surface of a
photosensitive material and transfers energy to electrons, causing them to be ejected. This results in
an electric current that can be used for power.

Solar panels are made from materials with a certain work function, which is the minimum energy
required to release an electron from the material. When the frequency of the incoming light is high
enough (above the threshold frequency), electrons are ejected, and their energy is converted into
electricity.

In the case of solar power, the dual nature of radiation—both its particle nature and wave nature —
plays a crucial role in converting light into usable energy.

AR U7 Sfeeh Sliael A yhRdegd WA (Wielsdides ghac) @ Th Hgeaqol
3CTEX0T 1 A YA gF & TR H, S 6 Tk RN # [Regade fafaor g,
faega ot # aRafda wa &1 519 gF &1 gerer, S foh ®ieir & e giar g, e
JhTT TAGT 9y I Tdg W USdl &, dl I8 3Ual ol SoiFelddl I FAATARA T
g, o 3 3cafoid 8 S 81 I8 9ishar Ueh fdegd ORI 3cdeet el 8, o Folt &
T FH 39T FAT ST GhaT gl
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X dar 0O et ¥ 9 gl § o v ARRad FI-%ad giar &, FRI%e dg
TGATH Foll & ST fhdll Solerclel T 37 Tard § &6 [HAeproed & folv 3maeges gl
g1 ST9 T Jehrer & 3MgRT goll 3T & 31feeh gl &, ar Selerclel 3cafod &l
ST 8, 3R 3T St faegd & dael Sl B

AR el & gaor 7 fAfor i gdyr yepfa—3reid sadr Folr gefa 3k adeia
Y eI & 3TN Fol # deea # Teh Agcaqol ffAer e g

Questions 9T

1. How does the photoelectric effect contribute to the functioning of a solar panel? (1 Mark)

(yFTerdega wora WR U & w1 A 5w yER Aeee Far 82

2. How does the frequency of light affect the energy of the ejected electrons in the photoelectric
effect? (1 Mark)

YHRIAGT T A THRr A gy 3cafSta gl # Fot H FA goiaa FTc
&

3. Asolar panel is illuminated by sunlight with a frequency of 6 x 10" Hz. If the work function of the
material is 2 eV, calculate the maximum kinetic energy of the emitted photoelectrons. (2 Marks)

TF WR Yo Y 6x 10" Hz AT arel FF A Qe F g fram omar 71 Iy
A FT FA Bl 2 eV §, A IAIT THIT Faaeial i AFaw afasr Far
IAOTAT HY
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