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_ mass(g)tuﬂ
- MM
: M =My, + My+3M,=23+1443 x 16 = 85g/molcy
_ 958 4.47 x 10~3mol
n = 35 = 4, mo
__ n(mol) _ 4.47x1073

= 0.089 mol/l» V¥ sall & Jull

V(L) 50 x10~3
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MM
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Number of equivalents of solute
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) i

number of equivalent _ neqg

N =

volume \"

Mass

Number of gram equivalent = - ;
Equivalent weight

Molar. mass

Eq.mass =
Valency

M
Equivalent thweig = —
z

Z: is the valence factor, where valence factor for acids and bases is the number of H+

el g A Jall e J ged ALlEAD Balal) A1 o8 ) 1 Jalaal) 5l j&ﬁﬁ\ﬁdq\.u(ebé Jala L
G ddian ol al) CllSe (e clile G @llia, 4 S il i< o cligig p H +cwls
Ll 5l ol N i

..

Molar.mass

Eq.mass =
Valency

M
Equivalent weight = 5
-oaaal) (dlka ala- (A

M

acide

& eqacide - 7

¢ HCI<l 518 5 haed) (el (ol jall ¢3S Jla
HCl —— 1H + ¢l

M
Eq.gHCl = 2 = SR 36,59

nH 1
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M
base
g'E ase:=

b Zon-
Ca(OH) ze)gunsj‘ .A:\MSJ‘)% ‘54:\‘);“ Z;LSAM dl:m
Ca(OH), —— Ca** + 20H~

Mcaon)

l;([.é] (:Cl(()}{)z = Noy- : = Z%SE = 3'7,()5 g

)OI SEAY) 9 BansHN) (J15AY) — ansY) (Jolis A a) ) Al ¢

ox/red

EQ. 8,y /red = z -
:Jia
2KMn0, + 10FeS0, + 8H,S0,
~ S5Fe, (S0,); + 2MnSO, + K,SO, + 8H,0
2Mn0; + 10Fe?t + 8H* = 10Fe3t + 2MnSO0, (acidic medium)
Mn’* + 5e - Mn?* (5 e gain - reduction)

Fe?t - Fe3t +e (1eloss - oxidation)

MM 157.9
l;q.éy(:}(ﬂ47l()4 ) = —15—' = -—Eg——' = 31.6

AANAAN 3 Al Cifan gy ABDa)
ALY 558 g A sall S Cp ABDlal)

n m( solute)

Cn() = % and Cm() = V(solvent)

=
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B v
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CM:W

a5 el S (g A8A)

m(mass of solute)

number of g.eq.=

g-eq .
== - g.eq.V
N = m.z
m M(molar mass) - M.V
N = et g.eq = =>
g.eq.V Z
m.z v/ N = Cy.2
N = M_V = 1. V = CM' Z =>

Jstaall (o855 % ans 250 pan (8 H 3 PO 4l siil) (mes (0 pa m = 20 ALS iz (G pal

Si.

Gl (aeaadl Y e 220 Cuaal],
ST staall sl 3 il a2,
STUstacll LS 1€ 501 a3,

N 5= 0.5imkal) sl e Jpaall ST Jlaal ) 4silia) cins (53 il oLl aaa 58 L5,

Molality (m) =

AUl Ay 1 A8l Ll W7 ALY gl

number of moles of solute (mol)

mass of solvent (Kg)
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Jse/ax H2SO4: 98

ouitaia bt Al Bula e
¢l s slall iy ae padia ) 2 psngall 3y ) K 3& Gy
ela e ol Laal) Aaa
e hie

Exo?2

14=,p  ¢23=up ;12=.m ,56=re MM, Jse/;36.5= .
(a) 0.5 g of copper (Cu) :

- masm) __ 05 _ ;8789 x 10~*mol
! = Molar mass (MM) 635 mote

(b) 10g of carbone

n=-" = E — 8,333 X 10" mole

=
MM
(c) 2mg of iron Fe

1073 .2 <
n= 56 = 3,5714 X 10 "mole

(a) 20g of water H,O
The mole number: N = — = 2= 1.111mole
MM 18

The number of molecules

1mole ———— Avogadro's number of molecules(N, = 6.023 x 10%3)

16



PROTECH

1.111 mole N molecules

23 23
N=nxXNg= 1,111 x 6,023 x 10 =6,69x 10 molecules of water .

b) 45g of sodium hydroxide (NaOH):

The number of moles: n = — = 15 = *° 1.125mole
MM  (23+16+1)  (40)

The number of molecules

N=nxN,=1125X6,023x 10" = 6,776 X 10" molecules of NaOH
¢) 15g of acetic acid (CH3;COOH)

N MCHscoon 15

N - = —— = 0.25mol
MMcn, .~ (2x12+4+16x2) (60) -2omole

N = 1,5057 X 102® molecules of CH;COOH

d) 15g of urea CO(NH3);

15

15
n= = — = (.25mole
2X14+16+4+12 60

N = 1,5057 X 10* molecules of CO(NH,),

a) 3.62 x10** atoms of Zn

Imole of zn —— Avogadro’s number of Zn atoms(N, = 6.023 x 10??)
nmole —— N = 3.62 x1024 atoms of Zn)
3.62 x10%4

N
n= N = 6,0102mole
4 6,023 x 10

17



PROTECH

- MassofZn
n = = Mgy = MMz, X nz, = 65,37 X 6,0102 = 392,886y

Ny,  12.04x1023
2= = 1.999mole ~ 2mole

23
6,023 x 10

nNz = NA

my, = MMy, X ny, =28 X2 = 56g of N,
c) 36,12 .10*" Molecules of NaOH

36,12.10%%
6,023 .1023

NNaoH = = 5,997 x 1072 mol

Mpyaog = 40 X 5,997 = 2,3988¢g
4) Mass of one atom of Si in gram

Mg = 28g
1mol — N4 atom —28g

1 atom — mg;

My = ——— = 4,65.1023

6,023 .1028

18



Mass of one atom of Si in amu
lamu=1,67.10" Kg
lamu —— 167 .107% g }

Xamu ——465.10—-23g

5) Calculating the amount of length - Myxg=107,9g
The number of atom

N = ng, XN

_ Mg e
My, 1079

X 6,023 .10%3

N=5,58 x 10* =atomes

0000-00

1 atom corresponds to 2r
2 atoms corresponds to 4r
3 atoms corresponds to 6r

4 atoms corresponds to 8r

N atoms corresponds to 2N r
and therefore
L=N x2r

= 5,58.10%% .2 .1,44

PROTECH

= X=2784mau
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Exercice 3 :

Mass of 0.6 moles of carbone dioxide CO,

M., = 44g/mol
m=nxXxM=06x44 = 264g

Number of C and O atoms

co, ——— C + 20
1mol 1mo 2mol
0.6mol 0.6mol 2 x 0.6mol

Number of carbon atoms:

Ny =ng X Ny = 0.6 X 6.023 X 1023
= 3.6138 x 1023 atomes

Number of oxygen atoms:

No =np X Ny = 2 X 0.6 X 6.023 x 1023

= 7.2276 X 10%® atomes

* Number of CO, molecules

Ncgz = ncgz X NA =0.6 X 6.023 x 1023
= 3.6138 x 1023 molecules

Ex04 :

1 We put the general formula: Cr, O,

52x _ 169
Cr% 0%
ax = b.y
Yy _da

=T - = —
x b

20
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then

52 5
T
x 16 2
0%
Ifwetake X= 2n
v = 3n
The formula (Cr; O3),
2Let's assume the formula of the compound is :
M 12x Y 147

100 % C % H% Z%

142 12X Y 14Z
100% 675 128 197

CSHISN2  (od S allsy,

21



Exo5

(1) xAl+y0, —— ZAlO0,

Al:  x=21Z
2Y = 37
2y = Zx
x=2 =YY= ,Z=1

2) C,H, + 30, — 2C0, + 2H,0

(3) 3Fe + 4H,0 Fe;0, + 4H,
(@)  2KNO; + 2C  —— K,C05 +2C0, + N,

(5) Al,0;+ 3Cocl, — 3C0, + 2Alclg

PROTECH

22
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T To vacuum
pusp

Electrically
charged plates

Anode
[+])

[+}

[t

High voliage
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Slo Fim Y sl A asasall Sl juad o 460 5eSl QUL ¢ sSall amall st O Lary o
o B s g Al Al 0 GKH Anl il (o ) elalall (o g 288 sl o SIS daid

magnet

When the cathode rays are exposed to a
magnetic field, they deviate, which indicate

that these particles have a charge. o Al Al JUEE G awadl JB JSdy
dafig Jaghad

light paddle -
wheel

catode

rays q
cathode anode

—_—

In the presence of an electric field, the
cathode rays are deflected towards the
positive core, which indicates that these
particles have a negative charge.

cathode rays can rotate a high paddle wheel placed in their path

L 2550 dadif alabana) At ABAAY) Cilagal) Uae g
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2
e v
—=2.(0OM).—
m 2
e Ed

S ce/m aliS ) o i<y Aad g Al Gl (S oy B B ed Aoatl) il (g gilly
D s A4S Jid

e 11
— =1.6589x10 coulomb/Kg
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4 gaduall 3l <l ki AS ja Adaadle IR (e A5V 05 IV Ak dpant ) Sk 4 S Caagd
(hoeS daw B

(Gl JSE) 8 dasads JS5 dediind 53 leall el

33



Pinhole

X rays to produce
|| charge on oil droplet

Electrically charged
brass plates

Telescopic
eyepiece

Charged oil droplet
\@nder observation
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LFd
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Fy = mg Fg
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A,V ddall:
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poil_v =rn_poilv

Sy 3l Ayanall AL Jiay? s p
Ejkﬂ\endl‘u”v
JSal Ay S5 kil o Hlae¥l 8 38 s

4 3

V=—nr

3

S il e Apdall s 8 e el muay Gl

4 3
Fg =§1TT Pyyn9

Fa) ouisad ) lasa( sikall 568 7
F,=mg

pair = 7 = 'm = pair'V

Fb = 571'1‘ Paind

o) sell Lpanall AR o8, p G

kﬂﬁéﬁﬂ\a&@ﬂj_ :\S)Aﬂg\jgj\:\ajﬁnﬁjﬁ‘;é): M\SﬁFS(aJMSﬁ .8
) ﬁJMOJJGa\AﬁMQ 3 ykaall

F, = 6nrnrv,
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https://www.sciencefacts.net/viscosity.html
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Al de ol s kil Joai Lenic

Fr 4+ Fp +Fg =my=0
P—F,—Fs=0
P—F, = Fq
4 3

~T0 (P~ Pa )9 = 60T,

2 9’7v0
r =
2 (poil - pair)g
9nv,
T =
2 (poil a pair)g
nv
r=3 °

A LD G35 Andlad) alal (uasad )i 3 68 Jlaa) aly La Bals

Pair « Poi
bl Cuai e jpadll maay Lis (g
nv
r=23 0
zpoil'g

(S Jae a5 A2-
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+ + + o+

— > > >

F,+ p+F, +F; =0

=+
F,+ F,-p—-F;, =0 R
Fa
4
qE+§nrpoi—mg—61T1)rv1=O =
+
4
qgE = mg + 61'[1]r'171—§1'[rp0i1
we have Fs
Fq

3 3
:>qE=6Trr]rv0+% Poi T 61Tr]rv1—f;r/r Poi

3
qge=6mnr(v,+ v,)

61t1]r(v0+ ”1)

F

q:

D st G sV Aind ey AS L a8 A o3 alasiuly

Coulombs 710 x 1.602 =e

SISl ol Ll 038 (ga s

g 2%10 x m=9.109
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O S AL (1836 sl ¢ m p = 1.6726210-27 o osisll 48l Sy,

qp=1.60210 °C. adadaslyyshign

D OsrAsl 16
(o 4 S S 13 3 e e (5 sSihas Bgil) (b a5y (5 sl) 2 gm0 25853, L ¢1920 ale
Wi Clapny(Be) pstbod) ol I8 (101932 ale 8 sl 134 @l gali oS, Lah il g3 gl
o2 (ST, el Jaally pblinall Jaaly il ¥ Jilie plad) 1) 3badl s(He)
il g i sl ansd S 35 Balae Class (e Clelad)

3He(a) + 3B —— 12C + in

1
| |
| |
: Protons, :
: which can be :
: a measured :
I particles Neutrons directly I
| |
l o/ , o/ Proton-rich 0/ '
I - Beryllium . a3
: g O metal O paraffin L :‘*“
o o} wax ) —_
I .
: a source :
| L.
| |
1 1
: I s 1

LR
A slall S ) o B i, Lo il 5o Rindh Lo S ) oS
= ) > = D)
+ © e __MM;“ 5 ) Al m\sJ\jss\uﬁer;“ ;

D8 M () pa sh 73 548(C)
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Some a particles Most particles

are scattered pass straight
through foil

Source of Beam of
o particles o particles

Screen to detect
scattered o particles

/4 (foil gold)
Lead box

dalie 35a 5 o 2 Y 4l ) e L it O 50 ) 585 e 33l Clasualigy alane 1
BoAN JAl a3 S de e
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Lelasly 5,00 ABS Janig 3,00 38 e (8 &l il Ao ge 3" 35" (e eaiall 33 () oS5 (1

i ¢ S pall Banie daliaa 4y il il jlise A 3) 8l J a3 & lall pliadl) 8 il g yiSIYI e 565 (2
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/\ Electron Orbits
Diameter of atom T,
Diameter of the nucleus 1, Nucleus
-10
= L]A- = 104 N Proton
10_ Neutron

Electron

Approximately 10 ~1%m Approximately 10 "4 m

+
Nucleus/EJ Fn e

lectrons, e™ (positive charge)
(negative charge)

Neutron, n0

(no charge)

B Nucleus

LfJM‘ }‘JS‘J ‘g.\m\ dded) cg)ﬁ\ dasd)
A5 53 (e 8,0 JS Bl 55 (B s sall i 5 pall e (5 sl L paainl (Z) gl 2ol
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(A ).l aadl oo 5 )30 3l 55 853 9 gall g 5 gaill g Cligi gyl 230 e
(Z) ol 2aall LS oy ), _wcainl) oy sl (60 eyl Aiaill g 5 5l AL 22e (i< L e

ol el g gle 1A (A ) LI daally e/ e d s

Chemical symbol

for the element.
Mass number =
A=7+N V

Atomic number= :>z : ;

number of protons

N = neutron number

js oM daall alls TSI saall (g gl Sl g 53 6l 22

number of neutrons (N) =A—27

rl g9 3% g ¥ ¢ aldatt)
i)
(-.G_p].(RASEA.AZ_ASSA\A;TU@TL@J))QUJJS};J\QAZ\A\BAJ\A;H@J)@A\uﬁwabh‘;ﬁ i)
SUSI 2aal) 20y (AN el g 536l (e line dae (Sl ¢ paiall & ga d0ay (oA cligi gyl 3o pudi
Al

Example: isotopes of carbon 2¢, 13C and %cC.

Aadas ) A ,30) A1)

w\@@dsiﬁjéujwwfbdﬁs&}mﬁLA\)..A.\:JJ\_UJS\M\L“}SA

Y.abundance X atomic mass of isotope
100

Average atomic mass =
M, A,
100
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ag A Al ik M s

Ly A ad L (Rabde 450 daef) ddbse AilweS bl @ld a0 bl

04T, 19K, 30Ca i
Ao A 8l il 8 gy gail) e gluiia dae Led Adlide dibiaS palic (pe il ) 4 <l g g 1Y)

e e

« 36.96590 amu)iLS37CI (5 34.96885 amu) ALS 35C] (0 erakal) s ¢ S Jlia
Coabaill oda dus e Cl gl S 5l 4 L 35.453 amu. AS Lo siay

37 5% sl e 3all LY ALyl 35 C LS L3 35 C (s sbow ) 6 Jall s oIS A1 Lo gia : Jal)
37 CJ AL iC

X abundance X atomic mass of isotope
100

Average atomic mass =

M, A,
100

average mass

_ (abundance of **Cl x mass of **Cl) + (abundance of *’Cl x mass of *’Cl)
B 100

35C1 g (o3l sl 1= X, (Al 37 Cl iy 53 ) (b ¢ 35 Clalay (53 ) iy X Uinaia g 13
1.00 - s o cang 3701 Lkl (8 Uil s ¢ Tlage sann (5583 Of G 37CH 58 2 Lusli+
: Uigal ¢l gial) AL Alolaa 3 138 (jiay saty g 35C1 ) S

35.453 amu = (x X 34.96885 amu) + [(1 — x) X 36.96590 amu]35.453

= 34.96885x + 36.96590 — 36.96590x 1.99705x

= 1.513x = 1.5131.99705 = 0.7576
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1- 0.7576 = 0.2424.) = e ¢: X = 0.757651 Ja 03]

24.24% 37 Cls 75.76% ¥ Cl (e sl ¢ sSiy 1)

(6 Al g yiUatl) SN ayaa - gy iy ALY Cildaa

ionization chamber
ﬁ-..**-.

ks L — electron beam

positive ion beam
F.| Fd .
H hotographic plate
\‘ 4~ Photographicp

7]

1117 1l

velocity selector

4
-2
o~

analyzer

L 4
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Am = [Z(mp +m,) + (A-Z)m |-m

atom
¢) 5l (1.007277 0535l ALS 2 ¢ o

sy 5ill A1 1 ag ;5 ¢) 5l (0.000548597 (x5S ALS = | 4 ¢) 54l (1.008665 s fiseill AL o
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AE = Am.c

cBJM\ﬁu\@AE&:\;
(Jaldll Cue s aA

(E):gosdl hnyl) 4l
4 5Sall g i gl 5 g g ) ) JalS IS5 8 A ) 53 Jaadl 3 300 AU 8 (g 5501 day ) ddU
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@ + Binding energy —» o o °
Nucleus Separated nucleons
(smaller mass) (greater mass)

Q15 g J<I A8t Jay
Ak i gia GI(BEN) CoalS i JS8 day pl) A8 o Zoy jail) oSl (g s 5ill ol il B

gl (sl il 23 o A gude Loyl A8la Mea) Ll e Ly il il ¢ Jag
).l i sl

BEN—AE
A

sl ST o a1 pSie ¢y galS g JS day ) 43U
1Ay, ) ALK Bas ol Asdl<al) 48U
MeV. 32a g &5 J 52l 3as o3 Y ol casl g 4y )3 ALK saa o1 AU 814 aa ol L
MeV. b 160 Jalall Jlall e el el aladinly
axSlamu = 1.66 x 10 27 dwal s Ja
Lgad 1 5 Gl Lgmaza g ) ALY 28U Aalas padiess il Clas g ) Ll gail
AE = Am X c?

&a= 2.9979%10 8 7 copuall Ao oz 7 Cua
axSm=lamu=1.6605x10 727 L.l
S iy s (e

2

m
AE = 1.6605 x 10727 x (2.9979 x 108)? kgs—2 = 1.4923 x 10719
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1leV = 1.6.107 1)L

1.4923 x 10710 0
E = 02 X 10-15 eV = 0.9315 x 10%eV

1MeV = 10%V
AE = 931.5 MeV

Hence we have proved that energy equivalentto 1lamu = 931.5 MeV

il sSa ) 160 il da 31 MV 2 53 5y yaiall d8Ual) ol (Ui
15.999mau =o m <amu 0.000549 =, m <amu 1.00728 =p m «1.00867amu

Am = [Z(mp +m) + (A-Z2)m |- m

atom

Am = [8(1.00728 + 0.000549) + (16 — 8) x 1.00867] — 15.999

Am = 0,132992 amu
lamu = 931.5 MeV Ll
AE = 0.132992 x 931.5 = 123,882 MeV

123,882 MeV . &l S 180 sal 4 3 dalhall (8
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