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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.

Ader -
U HUA HRUT YhR & Y% & U FFad 7 T Fdr T g QAehcd HT IIT -
A) AR R TE & 3R R, AH T cATEAT W B
B) A3IR RS TEr §, Jfhe R, AT Tar cTTEAT Agl LTl
C) AT & fhed RITAT B
D) AJAd &, AfFeT RTE ¥l

Assertion-Reason Questions

‘S.NO.H Questions

YA ITIBIS 6 FAET H ATUFR 36T HUT Hel HY Toolt § T faaferd go e
IGELIELY!

1 HROT: GIATYT T 3T HET ReFd TATT (empty space) BT gl

Assertion: The majority of the alpha particles in Rutherford’s experiment passed through the gold

foil without deflection.
Reason: Most of the atom's volume is empty space.

HYA: TCXPIS HT AT AISH Foleciall I TEURAT T A& FHST T
HROT: AR 0T AT A AT AR ST I1aTd &, FSTaq RAT T GeleT & Fohel

2 |2

Assertion: Rutherford’s model could not explain the stability of electrons in an atom.
Reason: Accelerating charged particles continuously lose energy, leading to the collapse of the
atom.

Y SIgL I AISH gISgiole] WA H golaclal & fafderd Fofl TRT @l FHSCT &
FOT: S16Y o HISel H Felaciel shdel ARG Foll dlel FAICIhd HENIHT H & & Fohol
S
Assertion: Bohr’s model explains the discrete energy levels of electrons in hydrogen atoms.
Reason: Electrons in Bohr’s model can only occupy certain quantized orbits with fixed energies.
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FYA: 9 Ueh Sl fold] H&T H ST &, ar 3THT Foll gedr gl
FROT: ST Solgelel o8] Foll T H THHAUT T &, al FaT BleisT & &7 H 3cgfoid
4 |81 B

Assertion: The energy of an electron in an orbit decreases as it moves to a lower orbit.
Reason: Energy is emitted in the form of photons when an electron transitions to a lower energy
level.

FY: g3l Tiaer # Afse aufwea T gidr &
FRT: Soigclel [dfded Foil TRT & 9T FHAUT Fld ¢ IR [Afse q@eed & wela
5 |3cgfoid atd &

Assertion: The hydrogen spectrum consists of distinct spectral lines.
Reason: Electrons transition between discrete energy levels, emitting photons of specific
wavelengths.

FUT: Solcial hT HET H AT FHW FaicH FEAT (n) & AT TGt B
FROT: Selarclel T T & AT 3raeges HiPhs aof FUACTT  ITHYOT GanT Yere fomar

6 |oar gl

Assertion: The radius of an electron’s orbit increases with the principal quantum number.
Reason: The centripetal force required for an electron’s motion is provided by electrostatic
attraction.

FYA: TATY] &I Al e °el giell g

7 |[FROT: GRATI] HT RN geg AT AfHR F higd g gl
Assertion: The nucleus of an atom is extremely dense.

Reason: Most of the atomic mass is concentrated in the nucleus.

W:WWH’%—W (short-range) & B & offchel 3McATdH Ul &I ol
g [FROLT 3 O g W Wl F N Regaedfas sfawdor & =77 = & &l

Assertion: Nuclear forces are short-range but extremely strong.
Reason: They overcome electrostatic repulsion between protons at very short distances.

FYT: I FGfFelle dUT Fal g & fAU Jifeemda gl g
FROT: olig T AfHS Fa1fer EUX ghar § Fifeh g0 AMHBT Foil HT HJolel Fad
O lsreoT gt B

Assertion: The binding energy per nucleon is highest for iron.
Reason: Iron has the most stable nucleus due to its optimal balance of nuclear forces.
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1 Mark Questions

FleT TN FHHT GEIAT-Fol GATEAT H T Hl &7
Which equation represents mass-energy equivalence?

AHET Folt T gl HA gl B2

What is the nature of nuclear forces?

TEIHIS & el HUT FehloTel TNT & AT Hladl cdRen e axuer- H @l §‘é’ ofr?

Which internal physical structure of the atom was discovered through Rutherford’s alpha-particle scattering
experiment?

SoIFCId @l 3TT Foll TR W of el & T 3aeTF Fall I FIT Fgd g2
What is the energy required to move an electron to a higher energy level called?

TRATY] AT & AW W Foll dT 3cHoll FAT gielr g7

Question: Why is energy emitted when an atomic nucleus undergoes fission?

AT &1 BIar | 9o @ wiele 3 sl i gear & d@efad gar 82

How is the radius of the nucleus related to the number of protons and neutrons?

ATeh T BT AT A & AT T a1 gF 9FFA g &2

Question: Which formula is used to measure the radius of nucleus ?

ARDIT HTel HET T I hF GohR & AR o Holdel & Foil 3ol BT 87

Nuclear fusion primarily generates energy by the fusion of which type of nuclei?

EIHIS AlSe & ITAR, Foideled I o i fFg ol & HROT gl g7

According to Rutherford’s model, what force governs the circular motion of electrons?

10

(CHIS & YIAET H a &0l & g3 Fehlolel & GRAY] & o 19T & 3ifEcled I 3eTATT ofaTdT IIAT?

The large deflection of a particles in Rutherford's experiment was attributed to the existence of what?

|S.N0.

H 2 Marks Questions

(EIHIS & TA] Alsel H Felacicl & Heded HI W Tl aTell HET FHEIT &1 A

What was the main issue in Rutherford's atomic model that made the existence of electrons unstable?

SIEY & WAIY] HAISH & IIER, Foideled shael fohel fARISE a3 # FW &7 & T Fohot &2

According to Bohr's atomic model, in which specific orbits can electrons exist stably?

ST Soldelsl 3T el O e wem & Srar g, a i O 9ifas ufshar gidr &2

What physical process occurs when an electron moves from higher orbit to a lower orbit?

gISSIole] TUGCH H 3TeTeT-3eTdT gui-3@Iv FAT gidl 82
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HWhy does the hydrogen spectrum consist of discrete spectral lines?

Sl ST el FI AT FT YR & FaicH TEAT & IMUR W Jaar §, 3T 3%
gRUTAEEEY Fa7 Hifas aRkadsT g &2

6
With which quantum number does the radius of an electron’s orbit increase, and what physical changes
occur as a result?
;| A AT He FAr g g7
Why is the atomic nucleus extremely dense?
g TR Soil & & AgeaquT faANaT i g?
What are two important characteristics of nuclear forces?
o |[FF dca F fow ufq syfFordia dU T TaH AT el £
For which element the binding energy per nucleon is the highest?
0 | Horde 7 AR fawse Hr Jofen H 3f8% FaAT A 3ot gIr 82
Why does nuclear fusion release more energy per nucleon than nuclear fission?
1\?(; 3 3F qd YA
WEXHIS & T H HHA He®-H0T 61 ATeled & TG0T 95 & 9R F47 g 70 Ig
| |[OREATT] & AT & g H T R g
Why did most alpha particles pass through the gold foil in Rutherford’s experiment without
deflection? What does this reveal about the atomic structure?
e, AT H oIelel HARIT H0T § 3R Ak 3¢ Jh¥A e g, ar A1 H
5 [T @ oA
If electrons in an atom are charged particles and are attracted to the nucleus, why don’t they
collapse into it?
T AlST H SoFcldl o Foll T 3ITdd FAT 8ld &, SAafh FAlidehel [hiotdd H Foll
3 |ER @aa g &
Why do electrons in Bohr’s model have discrete energy levels, whereas classical physics
predicts continuous energy levels?
S Ueh Solacidd 3 Joll TR A e Fol TR W AT §, al 3cHfold BIeied I Fall
4 | R foar Srar g2
How is the energy of the emitted photon determined when an electron transitions from a higher to a
lower energy level?
5 [ETSET FIHCH H Fad $o ARad ater ded & Y@ F=4t fws r 7 '
Why does the hydrogen spectrum show only certain specific wavelength lines?Explain.
6 |FET FICH HEAT (n) & Tt W el TA] H Felarcicl S el HT Foar F4 Fedl &2 41 I
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mﬁag—sﬁﬁ’amﬁﬁmwﬁ%?mwﬁﬁawmwﬁl"
Why does the radius of an electron’s orbit increase as the principal quantum number (n) increases? Is this
trend the same in multi-electron atoms? Explain with reasoning.

URATI] T GeTH HET & F &A1 & Higd @l giem g, STdich Folerele T WA H
thel gld &7

Why is most of an atom’s mass concentrated in the nucleus, even though electrons are distributed
around it?

TIITUT Y foh IEIHIS Alse Sl I I IR 3T FTRAT FI FAT AT FHSAT

HhT?
Why couldn’t Rutherford’s model explain the motion and stability of electrons? Analyze.

uﬁm‘ﬂﬁﬁ‘qaaa?qﬁa;%lﬁrcrana?raﬁ%‘,eﬁa‘magaaﬁmwé’rqmaﬁm%?
HITTRT & Foryd [eial & MUR W THEId &7 § faeewor 3|

If nuclear forces are extremely powerful, why are they effective only over very short distances? Analyze
rationally based on fundamental principles of physics.

10

ST ol i wgfFerdisl dlg & T s F41 gl &2 Jofell Y foh FereT Foft iy
“gfFeldicl HRY AN & TqESA Td Gooh ATh Heldel FTHATIT I HE FoOfdd e
gl

Why is the binding energy per nucleon highest for iron Compare how the binding energy per
nucleon affects fusion in lighter nuclei and fission in heavier nuclei.

11

AR Hore, AR faEse i ool H 3Hi¥h Foll Scdeot I g, Afohel 38
SATAETR Foll W & & H oHE] AT GAldqoT F4 §? Hordel AR fa@se v ol
SculesT |, GaTdT, 3N Erefepticeh Tsrdl &l Jofell i AT HidsT H Foll 3cules & T
39 TR & e 38 IugeFd &2

Nuclear fusion produces more energy compared to nuclear fission, yet its practical implementation
as an energy source remains challenging. Compare the energy yield, efficiency, and long-term
impacts of fusion and fission, and evaluate which one you think is more suitable for future energy
production.

12

IEIHIS & JAET H FHdd T IJEH-HUT HcAfas faafad gul afg sa garer 7 a@sh
3CWHI-h0T FA &7 F faafald g, d $qd WAY] e Sl §ART AT FHH TN

AT JATT 9sdr?”

In Rutherford’s experiment, only a few alpha particles were highly deflected. If all alpha particles
were equally deflected, how would this impact our current understanding of atomic structure?
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13

g &I Foll SculesT Tishar H AR Hedel T fAHT S faAoT Y| gEHAI Jelell
AR fagsa & w AR w2 w1 & a1 A doda 39T 9d & § 7 Ja@g™ g
el g

Analyze the role of nuclear fusion in the Sun's energy production. Compare it with nuclear fission
and discuss whether artificial fusion could be a viable energy source for the future.

15

faeeyor Y o ~ygial Weld 3Heqard 7 geftr wAT] AT HI-58 Farad el g1 et
aRTEufat & g 3rgard RATY] EURAT T FGIdT AT el §?

Analyze how an increase in the neutron-to-proton ratio affects nuclear stability. Under what conditions
does this ratio enhance or reduce nuclear stability?

16

Heyifas 3R GARNcAS TfSCHIUT |, AT & AT gedHAlled, IATI] AT R

Soldciolch TXAAT T I H FIT T g2

From both theoretical and experimental perspectives, what is the relationship between an atom's
atomic mass, atomic number, and electronic configuration?

17

fpdY RS F IUT ol g6 & THET HT STPT [EUAr TuT AR fRfRans
(R fEsa AR dermet) 7 sER qfAET & He A Hediwd | FAT dcARE
ST Sl aTell His Y A1fRe TR 8Iar §2 "Evaluate the effects of increased binding energy

in a nucleus, particularly in terms of its stability and its role in nuclear reactions (fission and fusion).
Is any nucleus with extremely high binding energy necessarily stable?

18

ford TAeHid & 3TAR goldeled WA A el fay Foft X # R wEd €, 3R I8
Heerid AT &I T AR T W@ A TS H H@ Ferddr Hdr g7
Which ensures that electrons remain at specific energy levels in an atom, and how does this
principle help explain the atomic structure and spectral lines?

19

T4 H gISgioel & Heldel I Yishdl & GRIT &eiel aTel deal i H@ell &l R &
AASIST| 38 UishdT @ 3cUeel Foll T ATAT &l JHT T & Sideterrel 3N FRaT W
SRIRECIN

Explain the series of elements formed during the hydrogen fusion process in the Sun in detail. How
does the amount of energy released during this process impact the Sun's lifespan and stability?

20

Ife U WA & ATfHE H wggleT AT el i FEr H Feelra fFar S0, o IWHA] & IOTerHAET
O FIT YT TSII?

If the number of neutrons or protons in an atom's nucleus is altered, how would the properties of the atom
change?

21

Teh GISgIolel TRATY] H Ugel HeT (n=1) % [T el I AT U1 58 FHam & goleleT
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T 9T AT F|

Find the radius of the first orbit (n=1) and velocity of electron in a hydrogen atom.

BISSIolel TRATY] & ToIT n=2 & n=1 FHE&T & FIFCIeT HT HHHUT gl T ScHISIA BICieT hT
5y |[FSAT AT HY

Calculate the energy of a photon emitted when an electron in a hydrogen atom transits from n=2 to
n=1.

BISSIolel TRATY] H ISHA W & d 3T ol AT 3n1fe & e a3t
23 |f3eeIvoT |

Analyze the differences between the Lyman series and other energy series in a hydrogen atom.

gfe g =1 # ar NelaAl AR e wggiaar H dAsT S ar fohdell FoT ased
24 g’pﬁ?

How much energy will be released if a helium nucleus is broken into two protons and two neutrons?

sgeRIA (°H) 3R fefeas (H) & Toe F 3cdeed FaT Q ATT Y|

Calculate the energy Q released in the fusion of deuterium (*H) and tritium (*H).
2H+’H->*He+'n+Q

fear I §:

Given:

25 || 0T (Particle) GSIATT mass (u &)

*H (3g¢RIA) 2.014102 u

'H (fefeas) 3.016049 u

“He (Eferas) 4.002603 u
'n (FggIeA) 1.008665 u

gie fohell oA & AT T AT 7.0x10™° m &, A 3HH gfFordle] T oaTsHar HEAT AT |
If the nuclear radius of an atom is 7.0x10 " m, find the approximate number of nucleons.

B8y & el U Foll 1.8x10°J ¥ TH MUR W, 9T ~gfFerdicl SeeT Sofl i 01 Y| T &,

TE FASSU f& dte Foll 3R wgfderdie I TCAT & o 41 a9 g 3R 9fd FgfFordiel dere
28 |55 it Fgeayol ¥

The total binding energy of 238U is 1.8x10%J . Based on this, calculate the binding energy per nucleon.
Additionally, explain the relationship between binding energy and the number of nucleons.

FlaeI-12 (12C) ATTAS F fAT gadcg T 0T FY

Calculate the density of a carbon-12 (*2C) nucleus.

e ATHDIT Heldel T shaT H 4.5 MeV Uid wgferdicl Foil Herd glel g, o 10g S
30 |3 HeFd Fofr fehctelr graf

If a nuclear fusion reaction releases 4.5 MeV per nucleon, how much energy is released in 10g of

26

29
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|helium? |

31

gie 23U T Teh AT [a@ST el § 3N 200 MeV Fall Scdfold giel &, al 1g TAaH
& FHFd Pl Foll hl A0 A

If one nucleus of #**U undergoes fission releasing 200 MeV, calculate the total energy released from
1g of uranium.

3 Marks Questions-

TEIBIS & YehIUTeT AT H TR o-FHoT f9ar Y Aaes & @ & gt ¥ Ardl
AT, STEfeh HS HUI W%W?I%W%W%WW,W%
e A1fAs f 3ufAfY 3R 39 3R Fa FuRa fFar @

In Rutherford’s scattering experiment, most alpha particles passed through the gold foil undisturbed,
while some were highly deflected. Based on the results of this experiment, how was the presence and
size of the nucleus in an atom determined?

e TIPS #T Alsel o7 T A T 8T, Al Solaclel Fofl Wi 3ad: e # R S |
grelifoh, aredfashdr & Uar 87 2Tl 30 fAaememd & 9 & Alsd AR dAFgda & feyial &

el # 5T YR TOSe fRar ST It &2
If Rutherford’s model were entirely correct, electrons would gradually lose energy and spiral into the

nucleus. However, this does not happen in reality. How can this contradiction be explained in the context of
Bohr’s model and Maxwell's theory?

SR Al & AR gr8giolel WA # Foll TR IFAT gld &, 3R I 3ol &R a9
T3t H Ud gid 81 30 9&T # fFd YR & TANMcAS® JATOT 3y g 3R aR
HAISH 3o1 Foll TR Pl HY TISC FIAT g2 3oT TRI o &g HHAUT F Foll 3cdoled AT
3aeNoT HE g g2

According to Bohr’s model, energy levels in a hydrogen atom are discrete and occur in specific
orbits. What experimental evidence supports this, and how does Bohr’s model explain these energy
levels? How does energy emission or absorption occur when transitions happen between these
levels?

ETSgIol TUaeH & hdo Fo [ARISE qWREd &1 Wi #4t G@rs & 8, safh 377
AWICEY AU @ 82 dR Aisel & fAeuial & 3R &, 9 fafise W@ fhd gr
3cTeoT Bl ¢ 3R FIT So¢ ‘TIFCol oliSed’ Hgl Sl g2

Why are only certain wavelengths observed in the hydrogen spectrum, while others are absent?
Based on the principles of Bohr’s model, how are these specific lines produced, and why are they
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Hreferred to as ‘spectral lines’?

Uk RS & foh 3R S AlSel H HETT 3Ad o gl Tdd gidl, dl grsaieled
ToercH AT TG@arn

Propose a hypothesis on how the hydrogen spectrum would appear if Bohr’s model had continuous
rather than discrete orbits.

Ig SV foh SR AiseT H golFcld HI Hel Foll AhRIcHS glcll § 3N IE FH&T T&ATnH
a8 gRafda gidr 8l

Show that in Bohr’s model, the total energy of an electron is negative and explain how it changes
with orbit number n.

Ig Seliel & foT Teh 0T Y o gISgiol WA # RUfasT 3o, fasT St & gaeh
gicl § 3R ol SoiT 3eTehr TR & el gichr

Perform a calculation to show that in a hydrogen atom, the potential energy is twice the kinetic
energy and the total energy is half their sum.

T FANT G SEd Ig ey fhar o d fh wA] A goleclel fAfse Fo TRt A
ey g &1

Suggest an experiment to prove that electrons in an atom occupy discrete energy levels.

BISSISlel TRATY] H Teh FolFelel T n=4 ¥ n=2 F&TT H ThAUT glel TR IcdTSTcd BIele Hr
Sl AT Ll (: Ru=1.097%, h=6.63x10—>* Js, ¢=3.0x10°m/s)

Calculate the energy of the photon emitted when an electron transitions from n=4 to n=2 in a
hydrogen atom.

10

gfe fhdl TAT] AT & ool FHelld  Fol HRA gld, o 41 IROMHA gle? T A |

If only Coulomb forces acted inside an atomic nucleus, what would be the consequences? Explain.

11

AR Toll T Thid AT TACTT-3MhY0T 3R IEcalehyor el A Jolall Heh TISC A |

Compare the nature of nuclear forces with electrostatic and gravitational forces.

12

Teh ATh SART Ig GATSU o fohdll oA i TISAT IAT] HEATA & &Y Y Feod gl

Show by a graph how the radius of a nucleus varies with atomic mass number A.

13

gfe forell A1 & PR A AT A & fAT HIg Aemcrs Y 39ars ae, ar
39 @i @ A gemder 5@ w@atg A wHed|

If an experimental method were to be used to estimate the size of a nucleus, which method would
you suggest? Explain briefly.

14

AR Fordel H Ui ~gfFerdic Foil ScUlest AR fawse S Joiel H it gia
g1 T

In nuclear fusion, energy production per nucleon is greater than in nuclear fission. Why?
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15

g SIEAT Y foh dlig (Fe) o TR dca AT AT ST § 3R 3T SEART FAged
T B

Explain why iron (Fe) is considered the most stable element and its cosmic significance.

16

gie ARDT Fordel T HiFA T § @G0T fohar SMe, dr Ig g2l & Fail Hhe A g
I H FH EIH g2 d ged 3 S

If nuclear fusion is artificially controlled, how can it help solve Earth’s energy crisis? Justify your
answer.

17

gfe; fordly AR ATATRAT 7 Fol gegaAT gTfd 0.003 u g, A HFd Foll FI I0EAT |
@ 1S 1u=931.51 MeV)

If a nuclear reaction results in a mass defect of 0.003 u, calculate the energy released. (Given:
1u=931.5 MeV)

18

afe fondll AT & wgfdordic Sl I TUT Foll A glat o, dl SEY ATSh &l
[EUXAT T AT 91 I39M? T A |

If the average binding energy of nucleons in a nucleus decreases, how would it affect nuclear
stability? Explain.

19

FIAT IS VAT ARDIT FTATHAT 97 379 § G898 Toger 3R [A@sT Qr it a1 &1
ST fohdT ST Heh? 39T Feird &

Is there a possible nuclear reaction pathway that could utilize both fusion and fission energy? Suggest
your idea.

20

fonell Teq & & THEEATART I GeTAT HEIU A AR A, 8, dF 3T RA] gegd =T 6
IOTAT 8 G G Y AR S Toh 3eTe0T eaRT FHSAV |

Derive a formula to calculate the average atomic mass of an element with two isotopes having mass
numbers A; and A;, and explain with an example

21

Teh 3TeWT-hU0T I 6 MeV FolT oh AT G SITdT & | TTe S8 Aol ol Tooil GaRT A8 fohar STar &,
dl 7T Toleheda gdt +Td oY 5 ek g ATTSeh o U1 31T HehclT |

An alpha particle is fired with an energy of 6 MeV. If it is deflected by a gold foil, find the
minimum distance of closest approach to the nucleus.

22

BTSZIofel GXATY] & foIT n = 4 T A FoleFglal ol [T R A7 ATT HY |

Find the radius and velocity of an electron in the n = 4 orbit of a hydrogen atom.

23

e, fohell Tehel Selerelel TRATI H Solerelel &l Foll -1.5 eV &, Al a8 fohdt shatl & [&ua g

If the energy of an electron in a single-electron atom is -1.5 eV, then in which orbit will it be located?
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24

dR AISHT & AR, TG Solelel AFh & TRT AR FoArg el & IRehAT X @M g, o 3qh
IO HAIT T FHIRIUT Gclead hY| Faictenor et @ ifden 3R o sarear a3, aur
FASU foh TE RAT] I BT T H& THATCT g

According to Bohr’s model, if an electron revolves around the nucleus in a circular orbit, derive the
expression for its angular momentum. Explain the physical and mathematical basis of the
quantization principle and how it accounts for atomic stability.

25

(i) fordlT 1f@e &1 B=ar 4.2 fm §1 STHT gedd AT T&AT AT HY
(ii) T Tk =gfFerdleT I GeHATT I 1.67 x 1072 fohall &, A AR T Fol geaAT AT
Gy

(i) The radius of a nucleus is 4.2 fm. Determine its mass number.
(i) If the mass of each nucleon is approximately 1.67 x 107 kg, calculate the total mass of the nucleus.

26

forell dcd &1 TRATY] Seg AT 240 amu § 3R 3HHAT GegAT HE&AT 94 8

(i) 3HHT GTATT HEAT & MUR W el 3R 7gglel H J&dqr AT |

(ii) IRHATY] SeTHTT & HIGET, SegATT &1 )Mass Defect) &l 0T Y|

(iii) et ~gfForailal St FolT T I AT FhTaT 3R gHRT WAY] [ FRAT R G TATsT
o UlClel &I gedATT = 1.0078 amu

o F¥Ciel T geA = 1.0087 amu

An element has an atomic mass of 240 amu and a mass number of 94.

(i) Calculate the number of protons and neutrons based on the mass number.

(ii) Calculate the mass defect of the nucleus.

(iii) Find the average binding energy per nucleon and discuss its significance in terms of nuclear stability.
e Mass of a proton = 1.0078 amu

e Mass of a neutron = 1.0087 amu

27

Teh I ozt AT fawsst & alNTeT &Y 1matt 3 gear &, 3R 3caford Fait 220 MeV 81378 1g
QT Y RE @ fawseT Y, A ol ol ATl |

A uranium nucleus splits into two fragments during fission, releasing 220 MeV of energy. If 1g
of uranium undergoes complete fission, determine the total energy released.

28

BISSIolel TRAY] & Teh (AT Foil T & goldreled & el Foll 102 eV gl

(i) Sorarelal Fr TUfAST Foll AT HIfAT|

(i) 38 TR W Fel Sl HT 01T RATY

(iif) 7T IROMAT & 3MUR W Fg [aRevor HITST & geleeia I Fel Foil, Fufasr va
AfaST Fal & Id # e yeR F@afd g g

The kinetic energy of an electron in a certain energy level of a hydrogen atom is 10.2 eV.
(1) Determine the potential energy of the electron.
(i1) Calculate the total energy in that energy level.
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(ii1) Analyze and explain the relation between total, kinetic, and potential energy at that level.

Long Answer Questions (4 Marks Each)

S.No Question

1 | IEIE & Jehtolel AT & TRFRr o-For foar et faaaor & aie $r gl & @ Hee
m,aa%gmmm%ﬂfﬁagm T 99T & IROTAT § AfAe f 3Rl 3gdr
I AR RA] Al & I & Teel H AT Ageaqul fAshy oo gu2 5@ IR9eT A
EIHIS & Aisel AR alg # 3@ fhv T G B Jolelr AL
In Rutherford’s scattering experiment, most alpha particles passed through the gold foil undisturbed,
while some were highly deflected. What important conclusions were drawn regarding the presence and
structure of the nucleus and the development of atomic models based on these results? In this context,
compare Rutherford’s model with subsequent modifications.

2| TEIWIS AlSel & AR, Folaglel ek Fofl @id g AR & R I 91T, dfdhet
areEdideRdr # taT JAgr gl
(i) e & GIAT] AlSel aRT 39 faUTH (paradox) ST earEam HIfAv|
(i) X TAcwnd & ‘FdaicH ‘;liclfﬁf’ (quantum nature) T T ﬁﬁﬁﬂ g7
(iil) 39 Tegdl H HFTdd & ﬁaga—gaﬁu ﬁ?{ﬂ'ﬁ (Maxwell's electromagnetic theory) ahT
faeeyor HIfFT|
According to Rutherford’s atomic model, electrons should continuously lose energy and spiral
into the nucleus, but this does not happen in reality.
(1) How is this paradox resolved by Bohr’s atomic model?
(i1) What is the role of the 'quantum nature' in Bohr’s theory?
(ii1) Analyze Maxwell’s electromagnetic theory in this context.

3 | dIgX Al & 3TER, FISSled WA H Foll T IHHAT discrete) Fdt & IR FoFcld Th
Fol TR ¥ g8 # Fed ¢, foad fafeor scafora giar
(i) ST6T & ST AT Foit TR 1 T A1 ford v gy famar
(ii) ST AlseT T e AN & HROT Jg g) goldhelel TRATIL3T-multi-electron atoms) & forw
3ra%e ey giar &2
According to Bohr’s model, the energy levels in a hydrogen atom are discrete, and electrons jump
between these levels, emitting radiation.
(i) How did Bohr justify the nature of these discrete energy levels?
(ii) Why does Bohr’s model fail in explaining the structure of atoms with more than one electron?

4

TEIWHIS & TRATY] Alsel T & Y@ WA $T ggarel H 3R Gedsh HT 3ae0r digd s
H| T AT & HRUN HT AT H |

T & Tg TASC HL o FAT SIg] AlsdT o IEIhIS AlSe I ST AT FT FATYA fhar Ife
g, a8 foreT defee Ricuial w 3menfRa ar
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Identify two major limitations of Rutherford’s atomic model and explain each with examples. Analyze
the reasons for these limitations.

Also, clarify whether Bohr’s model resolved these limitations of Rutherford’s model. If yes, on which
scientific principles was it based?

5 | Tiffr i e 3R 3@ 3R aftta FY| ARAT Geica &Y IO FH I ST &2 ar
&Y, AT & ST T AR AT ATHS F Fhied gt & Hged AT

Describe the composition and size of the nucleus. How is nuclear density calculated? Also, discuss the
significance of most of the atom’s mass being concentrated in the nucleus.

6 | iR dell s Gehfc T THSAT| AMRBRT dell 1 Far HAT gl 82 FeTeht Jofalm U
degd Feil ¥ B YT AMHDT deil & Hged HT Hodiched |

Explain the nature of nuclear forces. What is the range of nuclear forces? Compare them with
electrostatic forces and evaluate the significance of nuclear forces.

7| IA] GeH AT & WY §U Foll Ui wgferdie] # IRace &I Teh A & ATLITH 4§
ST HITAT|

3 IAH & AUR G Ig THASNST F aAfdy Jwsa 3R SIffha doaa & Far 3iaw gar
g 3R T =t ufshar FF FT 3o AT gl

Using a graph, explain how the binding energy per nucleon varies with the atomic mass number.
Based on this graph, explain the difference between nuclear fission and nuclear fusion and how each
process releases energy.

8 | AR faEse 3N ARG Holdel S Jelell d 3R Iofh T HT ==l |
38 O Fiad A1 uferar 310 R 9T 3cules YT adr &, 3R i arr €, 39
YN T TThAT3T T FIET R Feardl olieh & 9] el o v o gaAlferar &2

Compare nuclear fission and nuclear fusion and discuss their applications. Which of these
processes provides more stable energy production, and why? Additionally, what challenges are
faced in safely and effectively implementing such processes?

Case Study Questions

Case Study 1:

fReal English

[ ;[. 'S 7 HleT AT Gl Tewll I Rutherford bombarded a thin gold foil with alpha
FHUTT AT THIRT T g sy f@eprem f&  |particles and concluded that the atom has a small,

AT & g F U o, g 3R denge, positively charged gucleus at its genter. Most
K particles passed through without deflection, some were
TellcHp & H AT ATfAS giar gl deflected, and a few reflected at large angles. This

sifRrerier T e fraesT & @Y 9K & changed the perception of atomic structure.
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T, e Fo fAafAd & 9w AR Fo
9gd 3 PV W Wafddd §Ul e TAT]
& HAISA ST YRUT H deof STl

9T / Questions:

1. 3TeWhT-hUT T RN AT 9T faaersd & F3T IR AT (1 37h)
Why did most alpha particles pass through without deflection?
2. TEIHIS & YAET & FT HeWHl-H0T g §F PIT RN Rrafdd a2 (1 37)

Why were some alpha particles reflected at large angles in Rutherford's experiment?

3. 9 YN o GRA] & fhd AlSel @I ITeld ATfSd fham (2 3ih)

Which atomic model was disproved by this experiment?

Case Study 2:

ey

English

SR & AT & Foll TRE T AT e &
fIT 379ey AT &1 39AT R, a3
FeT foh gldeld dhad Fo AfREd el TR
W & @ ha &1 I9 IS soacid I=T Tl
TR & A7 3o TR | FRar g, ar &

fAfRad FT FT1 BT 3cafeld aidr &, e

gISaIold TUFeH FeAdT gl

Bohr used his model to explain the energy levels of
an atom, stating that electrons can only occupy
specific energy levels. When an electron jumps
from a higher to a lower energy level, a photon of
definite energy is emitted, producing the hydrogen
spectrum.

9T / Questions:

1. R Al & sogcied [ off Foil TR W FAT 78T 3§ Tha?

(1 37e)

Why can’t electrons occupy any energy level in Bohr’s model?

2. BISSIelel TUaeH H JW@I3T HT HRUT FIAT 82

(1 37eh)

What causes the lines in the hydrogen spectrum?

3. IR AlEd H Sla-dlaT @ HAT &

What are the limitations of Bohr’s model?

Case Study 3:

(2 37eh)

fe=dr

English

TRATY] & Al HT IHR AR T

The size and composition of the atomic nucleus have
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deATfeterl & fIT Ueh Hgcaqor fawd @1 B
AT el 3R 7ggld @ Aoy o
BT &1 TIPS & AR & uar =@ F
AP PT HIHR Tg BIel §el &, AR
sqaT 3iad BT @ [Aerar ST e g,
T8I U adis § 3R g g gl

been a crucial topic for scientists. The nucleus consists
of protons and neutrons. Rutherford’s experiments
revealed that the nucleus is very small, and its average
radius is given by , where is a constant and is the mass
number.

9T / Questions:

1. @& H Fid-ald & HUT 91T FT 82

Which particles are found in the nucleus?

2. e T B frg gieor O &

(1 37eh)

ST 82 (1 37)

What is the equation for the nuclear radius?

3. 99 AT BIC =ATHD HT Jolall H 3HVh HEW 4T gl 87

(2 37eh)

Why are larger nuclei more unstable compared to smaller nuclei?

Case Study 4:

fR=dr

English

3ede ST o ol 3R gegd T & a1

G I GHIOT SaRT gidaried far, oad

g IdT Il & gTHATT &l Foll H g&ar o

ehdT &1 RS H Tl Foll 9fd wgfFersie

IIATO] 6 TERET T el B

Albert Einstein established the relationship between
energy and mass using the equation , showing that
mass can be converted into energy. The binding
energy per nucleon indicates the stability of the
nucleus.

9T / Questions:

1. GEHHATT-Foll T Hid AT THIHBIOT eqaFd FdT &7 (1 37h)
Which equation expresses the mass-energy relation?

2. AAE I R fFE FRe W R FHT &2 (1 37e)
On what factor does nuclear stability depend?

3. B¢ dcdl H AT Fordel A™AH Foll FAT 3ceeT AT g2 (2 37h)

Why does nuclear fusion in smaller elements release more energy?
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Case Study 5:

fe=dr

English

AR fa@ss 3R Tl ol 3cdieaT &
Fgcaqut areeT §1 fadsd 7 wh 6 A1
ar BIC AT & fasnfard giar g, 5ad Far
HF Bl ¢, S RfaHA-235 aEse| Horge
H I gooh AAH [FHoI Teh AN MRS
Seld €, S gTSgielel TRATILT T Holdel
a8 g Fall 3cUeal el B

Nuclear fission and fusion are crucial energy
production processes. In fission, a heavy
nucleus splits into two smaller nuclei,
releasing energy, such as uranium-235
fission. In fusion, two light nuclei combine to
form a heavier nucleus, such as hydrogen
fusion, which powers the Sun.

9T / Questions:

1. Jf@h Esa Hr v 3eEr | (1 37h)
Give an example of nuclear fission.
2. ¥ A ST @ GihAT Fall 3cheet lcll 82 (1 37)

Which process produces energy in the Sun?

3. AP Toaa fA@sa & 3™ FaT FAT 3cTeed Tl 87 (2 37h)

Why does nuclear fusion release more energy than fission?
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