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Lesson (1) : THE NUCLEUS.
3.3

Description of the nucleus . Blgidl Cayog: Wl
Byl 8195 Ly G0 eLnall (22 gl clipall %
Nuclear physics: This is the branch of physics that studies the nucleus of the atom.
A biasST) Jag! 900 sus 1 2 i AT Y clip ASIYI e eliasSTI 3855 %
Chemistry focuses on electrons, because electrons are what determine chemical bonds.
(g9l cdleland) § @8ixis) § (puaiad| sums) Led 1ol (e Bgoll clinall 36,5 %
Nuclear physics focuses on the nucleus because it (determines the element) and (controls nuclear reactions).
piucens -C

(=ligyig) o (Dligigp) cre bylee (P9 8lgdl U513 392 olI Silogusell (2 Siliggi! X

Nuclei are the particles found inside the nucleus, which are (protons) and (neutrons).

(Wslaie) Hgmiio 2 plun! £ (N) Slgigs g, Lezse pluar!l oo oyl (2 (P) ligigndl

Protons (P) are positively charged particles, and neutrons (N) are uncharged (neutral) particles.

L)

o ymaiadl suzy s saall gag (6] sdadl) @ 5yl s 18 Bagagll @ligig all sue e gllay
S SR G sall) o, 92 9

The number of protons inside an atom is called the (atomic number), and itis the number that identifies the

element.

8_fELECTRON nuc|eus

NEUTRON

neutron

PROTON F__— proton
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Blgidl G Bagamgll miligis dl sus g (Z) (6ol suadl

The atomic number (Z) is the number of protons in the nucleus.

Cdayd JShy praiall Liga suse gl g2 o

It is what uniquely identifies the element.
(g AT sue = Sligig Al sue) Ss Alalaal | 5,001 3 %

In a neutral atom, the number of protons equals the number of electrons.

Blgall gyl s clig ASTYI %0

Electrons are located outside the nucleus.

Neutron (n?)

Nucleus

Proton (p9) T~ Electron shell

Electron(e)

_ ’_

gl @ (Lgsil Slorunl) Sbiggill sue JLozl 9 (A) JaSIl suall

The mass number (A) is the total number of nucleons (nuclear particles) in the nucleus.

g ,iguilly ligio Il e S Sligail! Jadis
Nuclear particles include both protons and neutrons.
= A &BMatl JM e iSO sall ol (Say

The mass number can be calculated using the following formula:

A=Z+N

The Nucleus

Nuclear mass Electron cloud
= Au Proton

1=10"%m ' - ® d=~10"°"m

Neutron

Charge of
nucleus = Ze Nucleus
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The mass number (A): is the number of protons and neutrons in an atom.

Byddl § mligi l s ga: (Z) gl suall %

Atomic number (Z): is the number of protons in an atom.
A LeasSI gl 3 8,01 et pudeiad sliais | ga : (X) @l el %

The atomic symbol (X) is an abbreviation used to represent an atom in chemical formulas.

2X:is called nuclide notation

Mdss
NUCLEON NUMBE@N e A
number

A ~ [(CHEMICAL SYMBOL l symhol of

Z atomic
PROTON NUMBERHJ‘ number Z

(s ASI] 69 < linyiges 6 «ligiasg 6) (oo 0198 I 092,801 8,5 Jha

Like the carbon atom, which consists of (6 protons, 6 neutrons, and 6 electrons).

4

A Atomic number J

6 A

, —T— Element symbol

carbon 4{/7E ement name )

12
6

6 protons @
6 neutrons B
6 electrons @

2 . . .
(B3IN) jaiall 3, cligpigud! — cilis ASIYI — ciligig all e su: (1) Jlis

. . 23
Example (1): Determine the number of protons, electrons, and neutrons in the element (77 N).
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Example (2): Complete the following table as required:

Atomic Sirveture — Cheeld vorr L ndersianding

Element  Mass Number (A)  Atomic Number (Z)  Protons  Electrons  Neutrons (N)
2
154l
5P

39
19K
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The charge of the nucleus can be calculated (number of protons multiplied by the elementary charge):

Nuclear charge = +Ze

(EppreximaieVinse sheheNUdEiR) Byl 222 2
-+ AL ANl M5y B! s i) ALK olua Sy %

The approximate mass of the nucleus can be calculated using the following relationship:

Mass of nucleus =~ A(u)

) (10‘14m) @ﬂ&égﬂ'#' Of o «2y9dydy bt e

From Rutherford's experiments, it was shown that the nuclear diameter is approximately (10/(-14) m).

- 5951 yladll (40 53010,000 Jlgzxs 48T 5,001 yladll
The atomic diameter is about 10,000 times larger than the nuclear diameter.

o 2dle ABLSBIgill cllies

The nucleus has a very high density.
The Nucleus

Nuclear mass Electron cloud

=~ Au Proton \

1=10"%m d=~10""m

Neutron

Charge of
nucleus = Ze Nucleus
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Isotopes: These are atoms that have the same number of protons but differ in the number of neutrons and the
mass number.
el U5 g e Sl 1531 naadl Lot (i ypull i) Fnado jllacl] inny

Some isotopes are natural (such as uranium), while others are artificial, such as some hydrogen isotopes.

Example (1): Carbon isotopes. - Og,Sd yillas ¢ (1) JLls

12 13~ 14
6C'6C'6C

Carbon-12 Carbon-13

6 Protons @ 6 Protons @ 6 Protons @
6 Neutrons © 7 Neutrons O 8 Neutrons ©
6 Electrons © 6 Electrons © 6 Electrons ©
Example (2): Hydrogen isotopes. - g yed! ysllas: (2) Jlie

(3 (3 0 Hydrogen isotopes
p
On

Helium isotopes

Protium Deuterium Tritium
1 Protons 1 Protons 1 Protons

0 Neutrons 1 Neutrons 2 Neutrons
1 Electrons 1 Electrons 1 Electrons
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- plas
Example (3): The mass numbers of uranium isotopes are 235, 234, and 238, and the atomic number of uranium

is 92. Find the number of neutrons in each isotope.

200 PO R TR f :
( sng) &S}J‘Jgﬁa ‘3 uhjﬁ}y.” S Ul : (4) JL&-A
Example (4): Find the number of neutrons in the mercury isotope (zggHg)

Sl 1da Blgs § 8oga gl Bligyiguidl sue 0516 85luda S sue S oo plaid s (5) Jlie

Example (5): An isotope of oxygen has a mass number of 16. How many neutrons are in the nucleus of this

isotope? o
(* ]
[ ] (" ] 16
Py O
4 Oxygen
] ° [* ]
* ]
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oo JadieS Ancdall § iz g3 pmoliall lane o J) U3 sg09 Lepso 1o praiall duwlall a, il Aisl 0583 Y Bale
sUasll

The measured atomic mass of an element is usually not a whole number. This is because most elements occur

in nature as a mixture of isotopes.
+(35.543u) (2 58U &yl AT JUL) Jous Ao %

For example, the atomic mass of chlorine is (35.543u).

(chlorine-37)37- ,5/€ g (chlorine-35) 35- 45" (yeawdall dypdaid (9 39d ) owwgil! (2 Aeudll oda X
This value is the weighted average of its two natural isotopes: chlorine-35 and chlorine-37.

1
(1lu = T5) B85 (1) B A0yl B gl s X

The atomic unit is measured in units (u) and is equivalent to (1u=1/12)

(The Strong Nuclear Force) Lgall duggull 5421l
 Blgadl Jsla Las (cibigysguidly igig ) Slggill sy &1 8gall (p 2gdll duggill 8ol "
The strong nuclear force is the force that binds the nuclei (protons and neutrons) together inside the nucleus.
(Rl ggill 35301) 5 (Rl 33501) lig3 Lt Blgall Sl
Inside the nucleus, two forces operate: the electric force and the strong nuclear force.
Al liia g S 39al) dalgs Blgill Jgo clis ASTYI Loyl 5
Electrons are held together around the nucleus by the electromagnetic force.
(09x398 - 0939) = (0953945 - 09yigw) —(D9395 - O9395) Oty Joad Lgdll Aaggudl 5gall %
The strong nuclear force operates between (proton-proton) — (neutron-neutron) — (proton-neutron).
iz Bauad Alue se Joad g Rpstloliig o SI1 Byall 0 850100 ¢y AST 5931 Augall Auggall Bgall

The strong nuclear force is more than 100 times stronger than the electromagnetic force and operates over a

very short distance.

Strong force Strong force Strong force
= *r-r,‘;',\ 4,\5./\,—, v == _:,:},.}- “.‘,-.--- —_ .‘;, L '?T// \‘_\_;:.—r.-.‘ Y
< —>
Proton Electric force  Proton | [Neutron Neutron|| Proton Neutron
Proton-Proton Neutron-Neutron Proton-Neutron
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Property Electrostatic Force Strong Nuclear Force
Depends on charge Yes No

Acts between Protons only All nucleons

Nature Repulsive Attractive

Range Long range Very short range
Increases with Atomic number Z Neutron number N

G RS e

Sydia S L AgSLI Siligguidly caligia sl S g oaza (po 81 519l LS o) ciluokedd) yelad

0

Measurements show that the mass of the nucleus is less than the sum of the masses of the protons and

neutrons that make it up individually.

A ABMadl plily 2SI 3 padill ol (Seug. 2SI 3 (adill s oniesdll crile o Gydll et

L)

The difference between these two values is called the mass deficit. The mass deficit can be calculated using the

following formula:

Am = (Z m, + Nm,) — Myeycieuos

o proton (1.00728 amu) Lithium - 7 L C
0 neutron (1.00866 amu)

separated nucleons
(greater mass)

Total Mass Total Calculated Mass
3 x(1.00728) 7.016005 amu
+ 4x(1.00866)
7.05648 amu

oY aBllatly 2SI 505 T Ladg 481 ) Jomis s ¢ Lauses ¥ Bagaal| Al s v/

This missing mass does not disappear; rather, it is converted into energy according to Einstein's mass-energy

equivalence principle.
Bl (3555 i ABlatl Eilasl cso WS § (adid) yusdy ¥/

The lack of mass explains why energy is emitted when the nucleus is formed.

+972 59-226-7315 :Unlgill  olib 1020 ALl alac|




+972 59-226-7315 :Unlgill  ,olib 2020 LW alac]
Akl o . (393988 (4393938 (re - galeedl Blg3 9SI5 , 4.002603u 2 (FHE) 4-a gl 31 3 2y 01 AT - (1) Sl
1.008665u : (, 3,53:2)] S, 1.007825 1 2o gyukael) 85 AS 0 Lele § 4-p galel) 3,0 2SI
Example (1): The atomic mass of helium-4 (He2”4) is 4.002603 u. The nucleus of helium-4 consists of two
protons and two neutrons. Calculate the mass deficit of a helium-4 atom, given that the mass of a hydrogen

atom is 1.007825 u and the mass of a neutron is 1.008665 u.

ailaly Sligia g Ailel e 16- (a1 3195 019535, 15.994915 u. £ ((1§0)) 16-crmanS¥1 I 4,01 2laI1 2 (2) Jlie
: 09yigeid] &LiS, 1.007825 1 (a9 el 853 S oL Lode § 16 8y 2liSI (o ds cous |, .uligyigws
¢ 1.008665 s
Example (2): The atomic mass of oxygen-16 (O1¢) is 15.994915 u. The nucleus of oxygen-16 consists of eight
protons and eight neutrons. Calculate the mass deficit of an oxygen-16 atom, given that the mass of a hydrogen

atom is 1.007825 u and the mass of a neutron is 1.008665 u.

, calig g Aasyls culigia s A ¢ye 7-p galall] 813 (19S5, 7.0160004 u A(3L). 7-p gakeld] I 2y ) Al : (3) Jlia

. 1.008665 U : (3 9y59:d| LS, 1.007825 11 : pzgsubirdl 535 AL o Lode § ALST) (ads s
Example (3): The atomic mass of lithium-7 ((_3/8)L) is 7.0160004 u. The nucleus of lithium-7 consists of three
protons and four neutrons. Calculate the mass deficit? Knowing that the mass of a hydrogen atom is: 1.007825

u, the mass of a neutron is: 1.008665 u.
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Itis the energy required to completely separate the nucleus into its individual nucleons.
. 81 gl ‘3 (P9 g 0955 Losice SligulSguidl s dSiad Loo ST 28U Alnsill Sligyiguidly wiligig ! ‘»aUé.'a elias <

A system of separate protons and neutrons has more energy than the same nucleons when they are bound

together in the nucleus.
o 48l 5 Anazmil ] Blailly Asadil | SliglSaadl o d3lall )b ouud %*
The energy difference between the separated nucleons and the assembled nucleus is called binding energy.
- AL Aslas J1 plosialy Jasydl @3l e padll (o Say

Binding energy can be expressed using the following equation:

Ebind = Am X 931.49MeV

0 o Binding Energy

o

o e ‘ __ 1808 | q
+ Binding energy s ' o > 1206 l

Energy (Me
o N
=
e
| }

—2
Nucleus Separated nucleons B
(smaller mass) (greater mass) Energy  Binding Energy
equivalent of energy equivalent
constituents of nucleus
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(Energy Units in Nuclear Physics) Lggill cbipall § WBlatl &lusg

-t (u) Byl JaST) Sl g g Bale S ol cgeall clypmall § 8

In nuclear physics, masses are usually measured in atomic mass units (u):-

1u=1.66x10"%"Kg

-t ol o WUl oyl ol 93 ae Ogilad) Jasy e %

When we connect this law with Einstein's laws of energy, we find that:

1u = 931.49MeV

99l ASI oL Lale « ()9l 5 (V) g (g ASINN G, (FF €) spoiaed! 3150 IoLii 1 28l | (1) Jlie
- 1.008665 u: & 95941 22S, 1.007825 u : okl 8y AS , 55.9206 u 1 dyrzel]
Example (1): Calculate the binding energy of the iron nucleus ((_26/56)Fe)), in electron volts (eV) and joules

()X given that the nuclear mass of iron is: 55.9206 u, the mass of a hydrogen atom is: 1.007825 u, and the mass

of a neutron is: 1.008665 u.

, 1.008665 u: s 9,390l ALS , 1.007825 s chz 9yl 5,3 &S, 3.016049u 2, (TH) 4 gaiul] plas 4las : (2) Jlie
& ej-};-’ﬂ‘ 8lgid bl adl cws !, fx}ﬂ.‘_ﬂ.‘.‘ ATl yads cows|
Example (2): The mass of the tritium isotope ((_143)H) is 3.016049 u, the mass of a hydrogen atom is 1.007825

u, and the mass of a neutron is 1.008665 u. Calculate the mass deficit of tritium. Calculate the binding energy of

the tritium nucleus.

TRITIUM H
€}
@
@ 17 2N O 1¢kectron
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§ 62.929598 u oLl 2,11
Example (3): Calculate the nuclear binding energy of the copper isotope ((_29/63)Cu), in electron volts (eV)

and joules (J), given that the atomic mass of copper is 62.929598 u?

1.008665 u A 9,391 21aSy, 1.007825 u p (o9 ek 5,5 ALS, 12.000000 u £ (1§ 0) 99,1 3195 AS : (4) Jlie
Example (4): The mass of the carbon nucleus ((_6712)0) is 12.000000 u, the mass of the hydrogen atom is

1.007825 u, and the mass of the neutron is 1.008665 u. Calculate the mass deficit of the carbon nucleus.

il

)
SN
- @
6protons @

6 neutrons  J \ > s

6 electrons @

Calculate the binding energy of this nucleus.

51yl oL ¥ ABle ol BI9ill B ads vl 2.014102 u Layoiis S (FH) pgujiontdl ellias : (5) Jlie
Example (5): Deuterium ((_122)H) has a mass of 2.014102 u. Calculate the mass deficit of the nucleus.

Calculate the binding energy of the nucleus.
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S 8lgall ol I
Example (6): The nitrogen isotope ((_715)H) has a mass deficit of (-0.113986 u). Calculate the mass of this

isotope. Calculate the binding energy of the nucleus.

ids i1 (150) 58 S amasSYI s e, 15.994915 u p (150) s ¥1 plas A8 il : (7) Jlio
-t x|, 17.999160 u 4l
§ Tyl o AST cpalacll (g1 § Blgs JSU das 1 A3l (2 Lo § s IS iU il ga Le -
Example (7): The mass of the oxygen isotope ((8/16)0) is 15.994915 u, while the second oxygen isotope is
((8718)0) with a mass of 17.999160 u. Calculate:

What is the mass deficit of each isotope? What is the binding energy of each nucleus? Which isotope is more

stable?

pgudidioll bos oI @8lo w8190l ALS § yadid| e, 23.9850 u golus (%‘210) pgeutiall 8lgs aliS': (8) Jlio
§ cdgd 09 ASI Ly Jgmll B g
Example (8): The mass of the magnesium nucleus ((_12/24)0) is 23.9850 u. Calculate the decrease in the mass

of the nucleus. Calculate the binding energy of magnesium in joules and megaelectron volts.
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S Bypalum sl pl 8pdtune Blgil oa
Example (7): The isotope ((_26756)Fe) has a mass of 55.934940 u. Calculate the mass deficit, calculate the

binding energy, and determine whether this nucleus is stable or unstable.

-t SO suadl e Bagundia Jas 1 A3l (e Byl 98O9S ST dasdl @Bl Jasugia

The average binding energy per nucleon is the binding energy divided by the mass number.

E,.
Eb= l;llnd

Augeill Jasll 48l Jlax| e puids dasi (B p) e 815201 )y ail dazas

Nuclear stability depends on the (E_b) value and not on the total nuclear binding energy.

Ayl pdisol AST 8195 Jf das 28l Jougil ASYI dagdll s %

A higher value for average binding energy indicates a more stable core.
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Example (1): If the nuclear binding energy of each nucleon in the sodium nucleus ((_11423)Na) is equal to 8.11

MeV, then calculate the total nuclear binding energy of the sodium nucleus, the mass deficit corresponding to

the binding energy of the sodium nucleus?

O3ulS9ss had cllaty Ja § G9alSaad UK ol 25U A L, 12.0188 u Layuid uggs aliS (12N ot ellaey : (2) Jlie
$14.00307 u p 1N plaid! alaS o Lode § (5N) 3155 oy a1 ST 03U (13N) 8155 e
Example (2): The isotope ((1%1\/) has a nuclear mass of 12.0188 u. What is the binding energy per nucleon?
Does separating a nucleon from the nucleus of (1$N) require more energy than separating it from the nucleus

of ((I%NP Given that the mass of the isotope (1;1\]) is 14.00307 u?

.20y AL &l om g gl plas ALS o (228.3 MeV) (2 (FHE) pgeledl laid a1 261 : (3) Jlie
Example (3): The binding energy of the helium isotope ((-274)He) is (228.3 MeV). Calculate the mass of the

helium isotope in atomic mass units.

(Byall 138 et ,S3ls, (F3MG), (FIN @) 051 9ild Lol i1 45Us e 3 yid] casuan! 3lanlf ubileed) alasily < (4) Jlis
Byl 2,01 ASTI, 1.008665 u (39,550 A8 (b Lale S, (A) ST suiadl s Lo ol o) LS o A o2
§22.989768 u agu3gsall Ayl ASI) . 22.994124 u p geutiiall oy i) ST . 1.007825 u' nzgyokeed!
Example (4): Using the given data, calculate the difference in binding energy between the two nuclei (Na™*3)
and (Mg ") and state the reason for this difference, despite the fact that both nuclei have the same mass
number (A). The mass of a neutron is 1.008665 u, the atomic mass of hydrogen is 1.007825 u, the atomic mass

of magnesium is 22.994124 u, and the atomic mass of sodium is 22.989768 u.
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Blgild (A) iSO sl piity (9lSaus JSI s 1 B3l pas %
The binding energy per nucleon changes with the change in the mass number (A) of the nucleus.
Lot Sk G55 UK o 26l 395 2l 55l el
For light nuclei: the binding energy per nucleon is relatively small.
Ly (9l JSI Jas 1 8L g S suadl Balsy pe %
As the mass number increases, the binding energy per nucleon increases rapidly.
- 56-uguzedl e L Aasd (ovadl ) el JSI Jasdl @8l Juas
The binding energy per nucleon reaches its maximum value at iron-56.
o pgsl el Jie JaS¥ goill e da Jas Il A8y a3l (ST sadl 8oL3 5 el pag cAladill sda way X8
After this point, and as the mass number continues to increase, the binding energy of heavier nuclei such as
uranium slowly decreases.
38 IS Tasy 2o Ao liad L8yl il ST 2 56-cscinll o0 Ayl il iad o
Nuclei close to iron-56 are considered the most stable nuclei, because they have the highest binding energy per

nucleon.

Most stable nucleus

Fission

h

Fusion

70 —
Li

6

Region of very
stable nuclides

b 3H
{

Binding energy per nucleon (MeV)

[ I | [ | I I | | o
0 20 40 60 80 100 120 140 160 180 200 220 240

Mass number (A)
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Notes on the shape:-
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-2 M‘ ‘_,Lc SUasHla

. (Fusion) g5l 7 Les¥l Gyl e 2l 3] LSy (A < 56)aawstl goull v

Light nuclei (A<56) can release energy through nuclear fusion.

. (Fission) (¢ 55l sllaii¥l Gsybo cye Al 3] LaSay: (A > 56)alaill goull v

Heavy nuclei (A>56): They can release energy through nuclear fission.

(b S Wl 3llay 56-syuzell wie Gl Aed ) cupdl add 8loull el 5993 Jelis 1 v

Any nuclear reaction that moves the nucleus closer to the top of the curve at iron-56 naturally releases energy.

(1) 3l

If the total nuclear binding energy of the nucleus (X) is
186.3 million electron volts (MeV), then the binding

energy per nucleon of this nucleus is?

9L (X) 8152ld LIS 5 991 ol AN A3llo alS 3]
Lol A1 48l o8 « (MeV)edgd 9 780) Oacke 186.3
§ ol 815l s ] (9450 JSI

N
BRBCE| H H N Hengrs)
=l H N N HEsy
= 114 |l HREY] (€] 1.
= 1z |l B [ @
= 2 |E 1 C] I
§ n [T B
— 10 I B B
3l H H § H H e,
10 11 12 13 14 15
Z. Number of Protons
[ ] unstabie Nucleus Bl scvic nucicus
16.94MeV 8.100MeV
0.1200MeV 15.50MeV

(2) Jizad

The mass of nucleus X is 7.014u. Using the graph

shown, calculate the binding energy per nucleon of

this nucleus?

Sl oyl pliialy, 7.014u (o X Blgll AlS
$B191 8! (19855 IS day! U1 43l e (gl

A
= 8| IS DR N A N
g 6| - o Elrel
= a|. . X1
S 3|
= 2| [I
= 1
o |w
1 2 3 4 5 6 7 3 >
7.01MeV 0.043MeV
5.71MeV 39.6MeV
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(MSQ) au,Liisll aliw| 2 Yo

(1) 5l

How many protons, neutrons, and electrons are there

in the nickel isotope ((_28"60)Ni)?

é Bagagll ilig ATy ligyiguidly ligig wll sue oS
607 ..
(28N1) JSdl alas

protons neutrons electrons
28 32 28
28 28 32
32 32 28
32 28 28
(2) Jlgdt

Which of the following pairs of atoms are isotopes of

the element (((_8"16)X))

(8X)) uatals ylias p &AW SN 2195 e

16
72X

17
oX

16
oX

17
gX

(3) Jlzl

What is the nature of the nuclear force between

nucleons?

SeuligulSotll o Hggill Boall Aacds Ls

(3,8L5) Baylbg ull digls

Long-range and repulsive (repulsive)

g8y ol Byyad

Short term and powerful

- (3,8L5) Bayllog gl Byuad

Short-range and repulsive (repulsive)

EVIURPRTETION

Long term and weak

(4) Jlzl

What is the energy in joules equivalent to a mass of

2.0x10-31 kg?

La,lide alisS st Jozetl a8lhalt 4lude Lo
§2.0x10-31kg

1.8 x 10714

2% 1073l

8.2 x 10~1%J

6 x 10723]

(5) Jlzal

What is the deficiency in the mass of the nucleus?

515401 A2S § paii)l ga Le

Ll gig8,yddl o alasT ‘3 Byall
The difference in mass between the atom and its

nucleus

slig ASIY Lo Landl e s Bagiall 2l
Mass lost due to electron capture

81 gl AliSy ol gulS gl AT ARSI cns (5,40
The difference between the total mass of nucleons and

the mass of the nucleus

(95! 7 Loti¥ ! 6t IS Ad LY Al
The additional mass gained during
nuclear fusion
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(6) Jl3l

Which of the following statements best explains why a

lack of mass occurs?

s

8018 ] 352 Laa S5l (0 clig FSIYI amy oy
asd
Some electrons escape from the nucleus, resulting ina

loss of mass.

Bledl (555 e Wl J) AT (any Jgomis
Some mass is converted into energy
when the nucleus is formed.

L AS 3T g Bl e (0 Ja.').ﬂ Wl Jas
Binding energy reduces the size of the nucleus, making

itappear less massive.

(il yiguid! A4Sy Laslo ST Siligig pdl AliS
The mass of protons is always greater
than the mass of neutrons.

(7) 3l

What is the mass deficit when a lithium nucleus
(Li-3A7) is formed, given that the nuclear binding

energy per nucleon is (5.385 MeV)?

poebelll 155 (1985 wie 2SI § padillyl i Lo
098555 JST (599l o) 2l o caale 131(F L)
§ (5.385 MeV) slus

1.70 x 10 %u

5.8 x1073u

8.26 x 10~*u

4 x10%u

(8) Jl3l

The following table shows the nuclear binding energy

of three elements. Which elements are the most

&l - polie B g ogall dasydl A3l JUl Jouze!l piss
§Ty yiisl AST ppolial]

stable?
Element 1X by 4
Binding Energy —28 -33 —58.5
(MeV)
X °Z
 Siles o ¥ 6
3¥

None of the above.
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