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Exercise 1:
1) A numerical indications can be applied in the three positions A, Z and g to the X symbol of an
element (#,Xa). Give the significance of each one ?
2) Find the number of neutrons, protons and electrons in each of the following atoms and ions:

19 238 52 2 )
oF , “ooU, 24Cr 3+, 7'1,Se?

Exercice 2 : Atom, molecule, mole and Avogadro number

We have 60 g of alum Al,(SO,)s. How many is there:

a- Al,(SO4)3 molecules.
b- atoms of Aluminum (Al), Sulfur (S) and oxygen (O)
c- grams of Al, S and O.

M(AI)=27g/mol, M(O) 16g/mol, M(S)=32g/mol

Exercice 3 :

1- How many grams of NaCl must be dissolved to obtain 100mL of 0.1M NaCl solution?
Mpyaci=58.5g.mol™

2- How many grams of Ca(OH); are there in 0.25 L of 0.01N solution of this body?

3- Mix 50 mL of 1.0 M H,SO, with 200mL of 0.5M H,SO,. Calculate the concentration of the
solution obtained?

4- We take V,=20mL from a CuSQ, solution with a concentration C,=5.102 mol.L™%. This volume is

introduced into a 500mL volumetric flask, filled with distilled water, then homogenized. Calculate

the molarity, the normality of this solution?.

Exercice 4 : Calculate molarity and normality:

1- a solution of hydrochloric acid HCI knowing that on the label we find the following
information: 37% by mass; 1.19kg/L and M =36.5g/mol.

2- of a concentrated solution of H,SQOy, that it is 96% by mass and that its density is 1.84. We
give M (H,SO,) =98g/mol

3- an aqueous solution of aluminum chloride (AICl3) by dissolving 0.55 g of this salt in 50 mL

water.



Exercice 5 :

Commercial sulfuric acid is a liquid with density d = 1.84 contains 98% (by mass) of pure H,SO,.
1- Write down the equation for its chemical reaction in water
2- Calculate the molarity and normality of this acid.

3 - What respective volumes of this solution and water must be mixed to obtain 2 liters of 2 N

H,S0, solution? Pwater = 1000 g I"*
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Exercice 1:
1- Significance of each one : A, Z and g

The mass number A of an atom is the sum of protons (p) and neutrons (n).

Atomic number Z is the number of protons.

Electric charge (symbol g) Electric charge is the smallest electric charge that can be carried by a
particle in nature. g=n.e

2- Number of neutrons, protons and electrons

Elements Number of protons Number of electrons | Number of neutrons
28 ,U 92 92 238 - 92 = 146
52, Cr3+ 24 24-3=21 52 24 =28
24, Se 12 12+ 2=14 24-12=12
Exercice 2 :
Number of Al molecules Aly(SO4); Nais0,), = ';"N,q = nN,
Nat(s0,), = 3 Na = nj = ==X 6,023 10%
n = 0,175mol = Nuy,(s0,), = 0,175 X 6,023 10?* = 1,05 102® molecules
b- Number of atoms (Al, S and O)
Al,(S0;); —— 2A1 +3S+120
m -
Nu = 3720 = 20V, A.N: Ny, = 2% 1,05.10%* = 2101022  2OMS
m atoms

Ns = ﬁ?’NA = 3nN;

m

Ny = T’-IZNA = 12nN,

A.N:N; =3 x1,05.10** =3,1510%

AN:N, =12x1,05.10%* = 12,6 10%* atoms

c- The mass of (Al, S and O) in 60g of Al>(SOy)3

m
my = HZMA’ =n2M,, = 0,175 X 2 X 27 = 9,45g

mg =n3M; = 0,175 X 3 X 32 = 16,8g

mg = nl2M, = 0,175 X 12 X 16 = 33,69



Exercice 3 :

1- The mass m of NaCl

Mgotute
C=—"° = m e =CMVetion = 0,1 %585 x 0,1 = 0,585g
MVsolution

2- The mass m of Ca(OH),

EG Mgotute

Cn=p—— = —Z = Mgorure = CMVsopucion /Z = (0,01 X 74 X 0,25)/2 = 0,092g
solution solution

3- The concentration of the solution obtained

C_61V1+CZV2_1x0,05+0,5><0,2_06 1L
STV AV, . o0os+oz - oemol/

4- Calculate the molarity, the normality of this solution.

C = Mgotute
MVsolution
0,05 x 0,02
CoVo=CiVy=>C = B T-— = 0,002mol/L N; =C;Z=0,002%x2=0,004N

Exercice 4 :
1- The molarity of the solution HCI=?

Nsolute
CM B —

Vsolution
m i m i
p= Vsolutwn = 1190 g/l — Vsolution — solution
solution 37 p % 37
0 — solute 100 = 37% = — Msotution X N — Mgolution
/0 Msorution /0 Mgoiute . 100 Nsolute 100M
Mgoiution X 3
Nsolute 100.M 37.p 10
Cy = = = = 12.06 les/l
M Vsolution —msolution 100.M mo eS/

p

The normality of the solution HCI=?

_ EGsolute _

C Msolute _ Msolute Z _ Nsolute Z
N = =

Vsolution MVsolution MVsolution

Vsolution

For an HCI solution (Z=1)



Cy =ZCy =12.06 eq g/l = 12.06 N

Molality
) 37/ 36.5
Nsolute M/ solute . 1
= = = = 16.09 moles .K
™ 1kg of solvent m solvent(Kg) (100 — 37)10°3 motes .89
2- The molarity of the solution H,SO,=?
% =96% , d= p=1840g/I
Nsolute 96 p 103
Cy = = = 18.02 moles/l
M Vsolution 100. M
The normality of the solution H,SO4=?
For an H,SO4 solution (Z=2)
Cy=2Cy =2X 18.02 eq g/l =36.04 N
Molality:
() sotut 96/ 98
n ute
m; solute = M7 = 2449 moles .Kg~?!

- 1kg of solvent m solvent(Kg) - (100 —96)103

3- The molarity of the solution AICI;=?

Nsolute m 0.55

C = = =
M Vsolution MVsolution 133.5 x 50.10°3

=8.2410"%2 moles/L

The normality of the solution AICI;=?
For an AICI; solution (Z=3 x 1)

Cy=ZCy =3 X 824 eqg/l"' =2472 N
Molarity

m
Nsolute _ (M)solute 0.55/133.5

B = = = 8331072 moles.Kg™?
1kg of solvent m solvent(Kg) (50 — 0.55)10-3 motes.Rg

my



Exercice 5 :

1- Chemical reaction in water:  {,S0, + 2H,0 — 2H,0% + S0Z~

The H,SO,4 molecule releases two protons. Each proton attaches to the negative pole of the water

molecule and gives HzO". H,SO, is said to be a diacid.

2- Molarity:
c __ Ny,s0,
HyS0, =
27 Vyyso,
c _ Ny,s0, My, so, D
S0, = = e e e
zome VHZSO4 MH2504Vsolution
My, so %massy,so, X Msoution
%mass =—>""-.100 =>m = = (2
H2504 Msotution H2504 100 ( )
We replace (2) in (1):
c B Yomassy,so, X Msoution
HyS0, =
2o MH2504Vsolution- 100
c _ %maSSHZSO4 X Psolution (3)
H2504 My, so,-100 h
Psotution
dgolution = — — pSOlutiO‘n = dSOlutiOn X pwate?‘ T T TR TR TR (4‘)
water
We replace (2) in (1):
c _ %massy,so, X dsowution X Pwater
H2504 My, so,-100
98 x 1.84 x 1000
Cu,s0, = = 18.4 moles/L

98.100

The normality of a diacid solution: N =2C = 2 x 18.4 = 36.8 eq-g I"*

3- Volumes of this solution H,SO, and water

NV =N;V, Ny =Nyso, =368N, V,=?, N,=2N,V,=2L

V No¥y Z%Z 0,1087 L = 108,7 ml
| CE— ; S, GE— ’ - — : n]
7ON, 368

V, =Vi+ V0 =2L = V0=V, —V; = 2000 —108,7 = 1891,3 mL



