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Examen Analytique 3eme G.P

Exercice 1 : (Les paragraphes de cet exercice sont indépendants)

1. Donner la relation o =f(pH) pour les bases faibles puis la calculer dans la cas de NH3 de
pka =9.2 pH=9.8

2. Quelles espéces obtient-on en dissolvant les sels suivants ? Les solutions sont-elles neutres,

acides ou basiques ?
KI NaNO2 NH4CN NH4NO3 NaHCO3

Données :Pka (HI/I') = -10 ; Pka(HCN/CN") = 10.2 pka (NH,;"/ NH;z) =9.2

3. Les tables donnent pKal (CO,/HCO; ) = 6,4 et pKa2 (HCO3” )/CO;{Z) =10,3.
On considére une solution d’hydrogénocarbonate de sodium a C= 0,1M.

Ecrire les réactions acido-basiques qui se produisent

Calculer le pH de la solution

Calculer les concentrations de CO; et COg.'z.

4. On mélange Va = 10 mL d'acide chlorhydrique (0,01 mol.L-1) avec Vb =20 mL
de solution d'ammoniac (0,01 mol.L-1). On obtient une solution (S).
a/ Quel est le pH de (S) ?

b/ On ajoute a (S) Va'= 1 mL d'acide chlorhydrique de concentration C'a = 0,010

mol.L-1; quel est le pH ?

¢/ On ajoute 4 (S) Vb'= 1 mL de soude de concentration C'b = 0,010 mol.L-1; quel est

le pH ?

d/ Méme question si on ajoute  (S) V =1 mL de chlorure d'ammonium de concentration C =
0,010 mol.L-1.

On donne pKa (NH4+/ NH3) =9.2

Exercice 2 :

On dispose de quatre solutions aqueuses, toutes quatre & 2.10? mol/L : une solution de

HCOOH (solution S1), une solution de CH;COONa (solution S2), une solution de HCI (solution S3) et une
solution de NaOH (solution S4).

1-En admettant les gpp‘goxilnations usuelles vérifiées, calculer le pH de chacune de ces solutions.

2-On mélange -5, - . "yes volumes égaux des quatre solutions précédentes :

a) S1 et S2 : on obtient la solution A

b) S1, S2 et S3 : on obtient la solution B

¢) S1 et S2 et S4 : on obtient la solution C

d) S2 et S3 : on obtient la solution D

¢) S1 et S4 : on obtient la solution E

f) S3 et S4 : on obtient la solution F

g) S1,82, S3 et S4 : on obtient la solution G

Pour chacune de ces solutions :

-Calculer le pH de la solution obtenue (on supposera les approximations usuelles vérifices et on prendra soin de
tenir compte de la dilution).

Données a 25 °C : pKa (HCOOH/HCOO") = 3,7 et pKa (CH; COOH/ CH; COO") = 4,8.
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¢NEE, ENSET of Skikda <NSE,
. L Department of Technology . L
AN, Numerical Analysis and Computing SAS S
Make-up Exam - Academic Year 2024-25
Date: ...... 2025 —Time allowed: 1 hour and 30 min

e Answer all questions and show details of your work for full credit.

o White your answers in English only.

Q1: Suppose f € C?[a, b] and f'(p) # 0 for a root p of f. | 8 points

(a) Show that Newton's method iteration formula is given by:

Pt = By st
n+1 n f,(pn) .

(b) Apply Newton's method to find p, approximating the number /7 starting with
po = 2.5 (Hint: use f(x) = x>—7.}

Q2: Consider the function f(x) = e?* — x3 — 2. 4 points | mts :

(a) Show that f(x) has a zero in the interval (0, 1).

(b) Obtain two different fixed-point formulas to approximate this zero.

Q3: Consider the sequence p, = 3ot po = 0.5. _A4 points |

(a) Compute the terms p; and p, of the sequence.
(b) Find the term p, of Aitken's A2 method.

2

) n pre—— ey
Q4: Consider the sequence p, = TR ipomtsy”

(a) Show that the sequence converges linearly to p = 0.
(b) Find n that satisfies |p, — p| < 1072.

Good Luck!



Colutions to the Make-up Exam - Numerical Analysis and Computing
Academic Year 2024-25

Q1: Suppose f € C?[a, b] and f'(p) # 0 for a root p of f. 8 points ||

(a) Show that Newton's method iteration formula is given by: @

_ f(pn)
f'(pn)’

Solution: Newton's method is derived from the first-order Taylor expansion of
f(x) at p, about x = p:

f(pn) = £(p) + f'(Pn)(Pn — p) = 0.

Solving for p, we get the iteration formula:

Pn+1 = Pn

f(Pn)
Pnt1 = Pn — f’(p,,)
(b) Apply Newton's method to find p, approximating the number /7 starting with
Po = 2.5,
Solution: Applying Newton's method to f(x) = x> =7, f!(x) = 2x,:
(p3—7) (2.52-7) 6.25 -7
=pp——F——"=25-——==25——— =2 18 =2.65.
P1 = Po T 2(2.5) - 5+0 6
(P} —7) (2.65* — 7)
=p;— =265——=
== 2(2.65)
7.0225 — .0225
=265—-*~w=2.65—00 =~ 2.6453.
5.3
Q2: Consider the function f(x) = e2* — x3 — 2. | 4 points |

(a) Show that f(x) has a zero in the interval [0, 1].
Solution: Consider f(x) = ¢ —x3—2. We evaluate the function at the endpoints:

f0)=e*©@ -0 -2=1-2=—1, @
f(1)=eW 13— 2=e—3~7.380—3=4.380,

Since f(0)f(1) < 0, by the Intermediate Value Theorem, there exists a root of
f(x) = 0 in the interval (0, 1).

(b) Obtain two different fixed-point formulas to approximate this zero.
Solution: Fixed iteration formulas are obtained by rearranging f(x) = 0:

x=gi(x)=Ve* -2, x=g(x)= 621_2- @




Q3: Consider the sequence p, =

3ot po = 0.5.

(a) Compute the terms p; and p, of the sequence.

_ﬁbints I

Solution:
1 1 1
= —=_—_=-"_~05774,
1 1
= é-!;; ~7 30.5774 ~ 05074
(b) Find the term py of Aitken's A? method.
Solution: Aitken's acceleration formula is:
By iy — (p1 — PO)2
p2—2p1+po
Substituting the values:
0.5774 — 0.5)? C/
po=05~— ( 14=10.5) = (0.5081. {‘j

0.5074 — 2(0.5774) + 0.5

n2

Q4: Consider the sequence p, = 107"

(a) Show that the sequence converges linearly to p = 0.
(b) Find n that satisfies |p, — p| < 1072,

Solution:

(a) The sequence p, = <2 converges to 0 because:

1o0n
. - 1) T
Pov1 _ oo (n+1)°/

JLFT(;IO P n—00 n2/10”
i (n+1)> 10" i
= e P 1071 s n?
1 ((h+1)2\ 1 1
—EJL"QO( 2 )"16'1—%-

Since 55 < 1, the sequence converges linearly to 0.

(b) We need to solve:

)

<

<1072
10 .
Checking values:
32 5
D3:1—03:0009<10 A

Thus, n = 3 satisfies the condition.

4 points

(n+1)y 1 @

)

@

End of Solutions
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Higher Normal School of Technological Education, Skikda
The Remedial Exam in a Chemistry scale (April 2025)

Exercise N°1: 0§ points

1) Let the following molecules be: CIF2", C2Hs, COClz, HCN
a. Give the Lewis representation, Hybridization, Gillespie's rule and do the central
atoms
fulfil the rule of eight, and the geometric (steric) shape of each molecule?
2) Select withdrawal beams corresponding to nodes A, B and C (Siall ey 4a2l), and
Calculate the cell unit frequency (osilall sas 5 i S3)?

/== L] ]
/ / /

Atomic number Z:, F=9, O=8, CI=17

Exercise N°2: course question 06 points
1) What is the difference between ionic and covalent hydrides????
2) List the types of chemical bonds between molecules, emphasising the difference
between them.
3) Why is the chemical activity of alkaline earth minerals slightly lower than that of alkali
metal elements?
4) The carbon group consists of metallic, semi-metaliic and non-metallic elements,
including ??
Exercise N°3: 0 points
We have a solution of HCI with a concentration of 0.275 mol/L and a density of 1.0031
g/cm?, calculate:
1) Molal concentration of the solution (molality)
2) Mass percentage (m%)
3) Molar percentage of acid (Mhci = 36.46 g/mol)

Exercise N°4: 05 points
Complete the table, The answer to the fourth exercise is in the table attached to the

second page

Exercise N°2: klii 06 5_ualaall i
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