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¢NSE, ENSET of Skikda «NSE,
N LA Department of Technology . Ll
B AT s Numerical Analysis and Computing SR

Exam-{ - Academic Year 2024-25

Time allowed: 1 hour and ¥ min
30

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

o Write your answers in English only.

Q1: Suppose f € Cla, b] and f(a)f(b) < 0. | 8 points ||

(a) Show that The Bisection method generates a sequence {p,}5, approximating a
zero p of £ with:

(b) Use (a) to find a bound for the number of iterations n needed to achieve an
approximation with accuracy 10~2 to the zero of fix)=x’4+x—-4 lying in the
interval [0, 4].

(¢) Use the Bisection method to construct a table of values giving ps, the approxima-
tion of the zero of f(x) = x* + x =4 on [0, 4].

(a) show that g(x) has a unique fixed point on the interval [% 1].
(b) Estimate the number of iterations required to achieve 10~* accuracy if Pk

- 4 3 X 5 Kooan 2[1 == 1 s [,.‘_.:-:':;-_';T;:

Q3: Show that the sequence Diyie= o ( ) converges linearly EL‘I_PB_@E_U
to p=0. e

Q4: Suppose that the sequence {pn} is superlinearly convergent to p. @:oin?_f;ﬂ
Show that: S

llm J_p_n‘ll - pnl - 1
s |y == P

Good Luck!
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¢NBE, ENSET of Skikda <NSE,
" (. Department of Technology H (.
. Numerical Analysis and Computing AR
Exam-I - Solutions - Academic Year 2024-25
Date: 3 March 2025 —Time allowed: 1 hour and 30 min
Answer all questions and show details of your work for full credit.
Q1: Suppose f € C[a, b] and f(a)f(b) < 0. | 2+2+4=8 points |

(a) Show that the Bisection method generates a sequence {p,}%, approximating a zero p
of f with:

b—a
TR n>1.

(b) Use (a) to find a bound for the number of iterations n needed to achieve an approximation
with accuracy 1072 to the zero of f(x) = x® + x — 4 lying in the interval [0, 4].

|pn — p| <

(c) Use the Bisection method to construct a table of values giving ps, the approximation of
the zero of f(x) = x>+ x — 4 on [0, 4].

Solution.

1
(a) Forn>1 we have b, — a, = F(b_ a), p¢€(anbn).
Since p, = 3(a, + b,) ¥n > 1, it follows that:

b—a
Qn

P2 — p| < 3(bn— a5) =

l.e. the width of the interval between p, and p is less than or equal to that of half of
(a,, by).

(b) b 4
—a
<103 — <& 103
T 10 = gt = 10

= 2">4000=n>1196, neN=n>12.
(c) flx)=x*4+x—4, a=0, b=4.

n ‘ an by pn= %b—" f(an) f(ba) f(pn)
110 4 2 —4 64 6 | .,
200 2 1 4 6 -2 RS = e
301 2 15 2 6 0875

e,
AT




Q2: Let g(x) = 27*. | 4+1=5 points |

(a) show that g(x) has a unique fixed point on the interval [§, 1].

(b) Estimate the number of iterations required to achieve 10~* accuracy if p, = 1.

SolUtiON.

(a)
Theorem. /f g € Cla, b] and g(x) € [a, b] V x € [a, b] then g has a fixed point in [a, b].
If in addition, g'(x) exists on (a, b) and 0 < k < 1 exists with

lg(x)| <k, Vxe(ab)

then the fixed point in [a, b] is unique.
9(x) = 27 is continuous everywhere and in particular on | = I3, 1]:

e Since g is a decreasing function on | with guy, = 271 = 0.5, gmax = 2713 = 0.79,
g(x)el, Vxel.
e Hence g(x) has a fixed point on .
o J(x)=—-2*In2=|¢'(x)| <273 In2 ~ 055 < 1 = k = 0.55.
e Hence the fixed point is unique.
(b)
Corollary. If g satisfies the hypothese in the theorem in (a), then bounds for the error
involved in using p, to approximate p are given by:

|pn = p| < k"max{po — a, b — po}

The bounds for the error involved in using p, to approximate p are given by:

1

lPn=pl < K'max{pp—a,b—p}, po=1 a=4% b=1
= 0.55"max{%,0} < 10°*
= 0.55"(%) < 107
=8 2 1AT=n=>15
1x3x5x---(2n—-1 : =
Q3: Show that the sequence p, = o ( ) converges linearlyto p = 0. 4 po:fvfs_
SO ON. ... .
_ 1x3x5x---(2n—1) 1 /3x5x---(2n—1) !
Pp = nn T n NXNX-n ~n
<1
. 1 y
Since 0 < p, < — by the Squeeze theorem p = lim p, = 0.
n n—oc
|Prii—pl  1x3x5x--(2n—1)x[2(n+1) —1] 0"
pn—pl (n+ 1)1 1x3x5x---(2n—1)

(2n4+1)n"  2n+41 n \"
(n+1)™1 " n41 \n+1

n—00 |!‘L—p|

I

< 1. Hence {p,} converges linearly to 0.

W]




Q4: Suppose that the sequence {p,} is superlinearly convergent to p.

13 points
Show that: _ -
00 [Py — pl
. . . . |.Dn+1 - ,D| _
SOEIOR. o s o s s 5 pummppy s o {pn} Is superlinearly convergent to p = lim ——— = (.
n—o00 Ipn = p|
Pos1 = Pal  _ |Per =P+ P—=pal _ |[Prri—p 11
| P — lpn — Pl Pn— P ,
= fim o= Pol ‘M _1|=1, since fim Pon=pl _

oo |pp—p|  msoo| py—p nsoo [pn—p|
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CNSE A ENSET of Skikda <NSE,
i ﬁlf LM Department of Technology . (. |
SAS S Numerical Analysis and Computing SASy s

Exam-i - Academic Year 2024-25
Time allowed: 1 hour and 30 min

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

e Whrite your answers in English only.

Q1: Suppose f € Cla, b] and f(a)f(b) < 0. | 8 points |
(a) Show that The Bisection method generates a sequence {p,}%, approximating a
zero p of f with: _
b—a
|pn*PI§ o n>1.
(b) Use (a) to find a bound for the number of iterations n needed to achieve an
approximation with accuracy 1072 to the zero of Flx) = x3 4+ x — 4 lying in the
interval [0, 4].
(c) Use the Bisection method to construct a table of values giving ps, the approxima-
tion of the zero of f(x) = x>+ x—4 on [0, 4].
Q2: Let g(x) =27%. | & points |
(a) show that g(x) has a unique fixed point on the interval [, 1].
(b) Estimate the number of iterations required to achieve 10~* accuracy if p, = 1.
1x3x5x---(2n—-1 : =
Q3: Show that the sequence p, = : v (20 ) converges linearly || 4 pomts—ﬂ
to p=20.
Q4: Suppose that the sequence {p,} is superlinearly convergent to p. H_S_EI;;
Show that:
“m Ianrl - pf’i'| — 1

n—oo |pn - D|

Good Luck!
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L First name:...........
Higher Schoo! Xf:’;:;:n;zfgﬁical Education Azzaba, the 17/01/2025
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Department of Technology
EMD - N°1 ]

ol Jalai 5 Jo ey D.C.M.I (Civil Engineering)
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‘\ Exercise '; °Y ¢
Calculer 1a composition d’un m* de béton dont sa

* w - L EIE
resistance 4 28j est de 37 MPa formulé avec les poie
matériaux suivants ' <
- un sable concassé 0/4 de masses volumiques de . INEA
Pavs = 2,65 glem’ et Papp = 1,35 glem® et ERANER SRS . v (?éw( .
My=3,27. e e I
- un gravier concassé 8/16 de masse volumique de RN - h N Fluld,§
e
P3p= 2,68 glem’ et Papp = 1,54 g/em®, . N i i Lo
- un gravier concassé 16/22,4 de masse volumique L8RS <~ is
de pd,. =271 glem® ot Papp = 1,59 glem’. NN =350 ¢
- unciment de classe vraie de 48 MPa et de masse - T -
volumique de pg,. = 3,1 g/em? et Pipp= 1,04 14 1 sl
gkm{ 1.2 e = == 253 i’é
- A=2420 Kg/m®, . 1 1 " g
= &
On donne - 10 I Iy P
- Qualité des granulats Bonne, courante). o
- Qualité de vibration Normale. 2 4 ¢ ﬁ';?;ag' e ;g o &%
- lecoeflicient de compacité est de 0,82% @ B
- Taffaissement an cne est de 7em. 4
Sable 0/4 39%
Gravier 8/16 35%
Gravier 16/25 26 %
Valeur du coefficient granulaire (G) par rapport Deax.
D'mmsiml)deswum
Qualité des i
rmumiat Fins Moyen Gros
D <16 mm 255D240mm D@ mm
Fins Mayes Gos
a Excellente @55 0,60 0,65
Banoe, comrante 045 050 055
Pasedile 035 0,40 045 |
Valeur du terme correcteur (K},
Vibration Faible Normale Puissante
Forme des granulate
| (en particulier) roulé Coneassé roulé Concassé ronlé Concassé
400 + Fluide = 0 -4 -2 6 -4
g _ 400 0 +2 2 0 -4 2
e 350 -+ 2 +4 0 + 2 -2 0
g8 300 +4 +6 +2 +4 0 +2
a8° 250 +6 +8 +4 +6 +2 +4
B 200 i +8 + 10 J +6 +8 +4 +6
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Question : @5

Qi:We can elassify the categories of building materials according to materials science and
construction, give an explanation of these categorics ?

' ¢ ’!"nﬁ{]cﬁ ] =) :g@!i‘lrﬂﬁ}d’.}‘“f.’h G ¢l aiyaLiit_iglm‘UK»g: | 3T
R : In materials science, basie materials can be classified into three categories:

- Metals. B
- Polymers(g, 2()
- Minerals

In construction:Trfas become common to distinguish materials according to areas of use
and main characteristics - construction materials and pra!ecl" ‘¢ materials.
&) '

Q: : Explain what is a fineness modulus and give the formula used to calculate this coefficient

? T Jalaall I Gl 3 Sacidl 48 S L guill Jaladl 52 L s 2 e

> R:: The fineness modulus is a coefficient used to characterize the importance of fine
~) ¢lements in a sand The fineness modulus is equal to 17100 of the sum of the cumulative
rejects expressed in %o on the sieves of the following series: 0,16 — 0,315 — 0.63 — 1.25-2.5-

S mm. @ M:-;S—o X refus cumulés A (%) of sieve {0.16 - 0.315 ~ 0,63 - 1.25 — 2,50 - 5}
Qs : Briefly explain what is the mixing water ?

flislele sl ladsr 50 3 0

Rs : The water required for the hydration of the cement is estimarted at 20-28% of the wei eht

5 of the cement, it also facilitates the implementation of the concrete. The water must be clean

O and not contain harmful impurities (organic matter, etc.). Acceptable waters are: drinking

— water and rainwater. Mixing with sea water should be avoided, especially for reinforced
concrete. Excess water reduces the strength and durability of the concrete.

Qs : Explain the difference between Adjuvants and additives that can be added to concrete ?
?%ﬁﬂ@h}cﬁqgﬂiﬂwl J‘ﬂi,l&w‘@géﬂicﬁ!: 4
Ra: Admixtures : are products added in very small quantities to concrete (less than 5% of
@he weight of cement). The admixture is added, before or during mixing, in o-rder to improve
cenam properties either in the fresh state, during setting and hardening or in the hardened
state.
Additives : Are fine particle materials that can be added in limited quantities to influence
certain properties or obtain specific properties (less than 20% of the weight of cement)
(},5’ hey must be taken into account in the volumetric composition. We can distinguish between
additives with a latent hydraulic nature (e.g. My ash, etc.) which reinforee the cement binding
power and neutral additives (e g. coloring powders, etc.). These additives must of course be
safe for the concrete.

Qs : Depending on the method of preparation of the raw mass, there are methods used to
obtain cement, cite the ?
Tl S il e Jyeand] 0135035 5y Jlia i AN ppzaiddy Hh e Llaeld 5

Rs: &
- Either by wet methog, @

- Dry method
- Semi-wet method

o Good luck
- Semi-dry method. @ Dr: MIROUZI
Unauthorized documents
Rala¥l i § puidaall Jariod zies S
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Higher School for Teachers of Technological Education - Skikda

The first Exam in a Chemistry scale (March 2025)
Exercise N°1: 04 points
1) Let the following molecules be: FO5’, H,0, , H,AsO,’, CIF,*

a. Give the Lewis representation, Gillespie's rule and do the central atoms
fulfil the rule of eight?
b. Give the geometric (steric) shape of each molecule?
2) State three crystal systems with their crystal lattices (Braavi)?
Atomic number Z: As=33, F=9, 0=8, Cl=17

Exercise N°2: course question 07 points

1) Carbon is used in water treatment, give the name of this technique
and explain the difference between it and absorption. ???
2) State the technique used to separate chemical compounds in qualitative

analysis ?

3) Find the Miller coefficients for the plane that intersects the Cartesian

coordinates at : X=2, Y=2 ,Z=1, and draw the plane(020)in a cubic crystal ?

4) Find the Miller coefficients for the plane represented in the figure.

Exercise N°3: 04 points
121.0 g of zinc nitrate Zn(NOj3); was dissolved in 1 L of water to produce a solution with a

volumetric mass of 1.1210 g/cm®, calculate;
1) Molar fraction of zinc nitrate
2) Molar concentration of the solution (molarity)
3) Molality M
4) Normality N (Mzn(N03)2= 189.35 g/mol)
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The Higher Normal school of technological education, Skikda

Technology College

College Year: 2024-2025

Level: Second Year

First exam of Basic Technology
Exercice 01 (05 points)
« Remarq: The answer must be in english »

1)What is the simple definition of the sand casting
2)What is the simple definition of the Lost wax casting
3)What is the simple definition of Welding

4) What is the simple definition of Arc welding
Exercice 02 (15 points)
Answer with True or False, and correct the mistake if found.

1. The electric arc is formed when the electric current jumps directly between
the electrode and the workpiece.

2. The electric arc (arc welding) generates a high temperature that does not
exceed 6000 degrees Celsius.

3. The electrode is consumable in all types of arc welding.

4. When metals are in a molten state, they become susceptible to hydrogen
contamination.

5. Arc welding works only on ferrous metals.
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Department of Technology Academic year 2024/2025

Module: second year Technology Timing:9:30-11:30
The first Exam in Atomic & Nuclear FEB. xx, 2025
First name & last name: o o C}JI i

Ll Al il e AN quii i - Ul Jad Baalp RSy puial - p sian (grawaall - gV =BG gY) Juniad - @
0 Aadtadl sal gl gl b AT pa grsaal) £ Y] pon @
Asual g dadle pia gy dagasall Ay Jidl
Problem set 1. (6 points) (The Particle like Properties of Electromagnetic Radiation)

1. The surface of the Sun has a temperature of ahout 600¢ K, At wiiat wavelength does the Sun
cmit its peak intensity? In what region of the eleciromagnetic specirum is radiation with this
wavelength?

glad) Bkl 38 pal) o pall Jhll daa 3 gad aend geladdl Sy 6000 K (2 daadaad) Cwaddl 31 s uJJJL,usL; N |
roialiine g g sl) bl (po gy Jam g1 (b g dpadisY]

A =483nm A =478nm W‘ A =d488nm A =480nm
i i " ; n i m

! #1paadl Zad Infrared it Visible D reddy (398 Ultraviolet X 42dl X Ray
i | i

2. Assuming the Sun to radiate like an ideal thevmal sevree at a temperature of 6000 K, what is
the intensity of the solar radiation emitted i the range 550.0 nm to 552.0 nm?

Léuﬁ.ﬂ L,.!‘ i ‘Mi &_U;.&'}‘ﬂ 2l La 6000 K 5l :i.:_uﬁ;& B 3LA 3 o} S &.ul.l sadd) & udb.l&u 2
cail] (3 B jdlacall mﬁwm A taia]! lan) e Bl a3 Lgdiad all f?nu'u s o1 552.0 um (A 550.0 nm

| LOxI0W i m’ IXIOCW /(m* | 8x10'W/m’ 6,0x10°W /m” |
0,26% 0,359 | 1,06 % 0,60%

3. The COBE satellitz was launched in 1989 to study the cosmic background radiation and
measure (s temperature. By measuring ot many different wavelengths, researchers were
able to show that the hackground radiation exactly followed the speciral distribution
expected for a black-body. At a wavelengib of 8.133% cm, the radiant intensity is 1.44x10 7
Wim2 in a wavelengih (ngerval of 9.90833 ¢, Viiat is the temperatuye of the radiation that
would be fif:fmcc»u from these data?

A f'. Al UMA s ATIS Ao (eiade s LR} Eh.,...‘;'l EP "«)8!‘ sl ‘.___5‘ COBRE olall il dlh
.3.4 vl £ gali LD i 508 ety (u.;c. ‘_;A,..n‘ )"w;) | \g..m O Sadatdl ofad bl LW dya ga d'iﬁas
da s Lo 9.60833 om (5 2 Jak Sald 3.1 44x15 il V!;,g ﬁh&qaﬂ s a8 SBUE3E emr s Jub ds

ot Jﬂl 22 O galidied (Sag o Bl Bl a

214K | 4524 K | SO 224K 7,004 K |

Diita

j—h- = H, 62):1{}3" Je i - Planck's constant

e TR

P e w—’l BB a3 JH ~ Boltzmana's constant

i speed of light |

-

Electl on mass
S tefan- Roltzman constant |

c= 3‘\ |03 me-

,‘i. niwlaie ﬂm manmum ’,m“m energy of ¢ nw‘ue’ sotrons cimdtted from a wetal with a
threshold wavelength of 3860 A, if the wavcienpeh of (e incident light is 4500 A.

13
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Department of Technology
Module: second year Technology

The first Exam in Atomic & Nuclear
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Academic year 2024/2025

Timing:9:30-11:30
FEB. xx, 2025

First name & last name:
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Problem set 1. (6 points) (The Particle like Properties of Electromagnetic Radiation)

1. The surface of the Sun has a temperature of about 6000 K. At what wavelength does the Sun
emit its peak intensity? In what region of the electromagnetic spectrum is radiation with this

wavelength?

pladiyl Baid (381 gall o pald J gl 20 3 gt aua Lgeladt Gy 6000 K (b Apnlanall Guaddl 51 n da 0 Jisl L1

pmtalion s <) il (pa @y Jls 1 (b Dpelic Yl

A, =483nm A, =478nm A, =488nm A =480nm
¢l paal) &l Infrared i Visible @ iy (368 Ultraviolet X 42&l X Ray

- |

2. Assuming the Sun to radiate like an ideal thermal source at a temperature of 6000 K, what is
the intensity of the solar radiation emitted in the range 550.0 nm to 552.0 nm?

JM!I gé Jdball M‘ &L'u:u'}” pad L 6000 K 2ia ;a_u.\ A QJ&‘ 3 g} euq\.s @:ﬁ (il Q'I u'd}ﬁ'q 2

_M\ O bsball Agadacd) deUatia) (Hlaal (i badll ola Lgliad Al Al 2aa #.,552.0 nm () 550.0 nm

B 1,9%x10°W [ m’ Ox10°W / m? Sx10°W / m® 6,0x10°W /m* |
@D 0,26% 0,35% 1,06 % 0,60% |

3. The COBE satellite was launched in 1989 to study the cosmic background radiation and
measure its temperature. By measuring at many different wavelengths, researchers were
able to show that the background radiation exactly followed the spectral distribution

expected for a black-body. At a wavelength of 0.133 c¢m, the radiant intensity is 1.44%x10 7

W/m2 in a wavelength interval of 0.00833 cm. What is the temperature of the radiation that

would be deduced from these data?
Ne Gull) A (pay AT ) n Ao d by (e ASY plady) Al d 1989 ple 2 COBE (=Usall Jal gkl 3
L geal v g giall el g sl Sl oy AN ElBY) O g o Custaldl (S (B ASL Apga s
daus L L0.00833 cm 250 sk Jeald 31.44x10 7 W/m? gladY) Bad 8 0,133 em e Job 2

feililll 03 u‘@ gLt ¢Sy I eyl 5

T
1

5124 K | 4,824 K |

3,071 K | 2,724 K |

7,004 K |

Data

r

| h=86.62x103¢ Js

Planck's constant i

Kg = 1.38x10-28 J 0K

.Boltzmann's constant

c= 3x108 ms!

speed of light

Electron mass

me= 9,1x 107" ng
0=5,67 10T Wm”?K*

Stefan-Boltzman constant

Problem set 2. (8 points) (Photoelectric Effect)

1. Calculate the maximum kinetic energy of photoelectrons emitted from a metal with a

threshold wavelength of 5800 A, if the wavelength of the incident light is 4500 A.

| Please turn«dil




(a) We consider an interval of width ¢/ = 2.0 nm at a central wavelength of 551.0
nm. At 7= 6000 K, &7 =(8.6174 %107 eV/K)(6000 K) =0.517 e\'. The intensity
in this interval 1s

. 2xher ’
(7)) ds = ‘ic ] ds.
7 g=W
j/‘T . 2 = B 2. L ! ;\ 2. 3 . bl
o2 (6.6 ()xli} ;i ".)E.;.?gﬁif},:.”?.,i)(q \() nm) C19%10° Womn?
(55 i ,(}X 1(}— m )_ ((') A I R nmyas. s gy — ]]

df

il

(b The total radiant intensity emitted by the Sun is
=0l =(5.67x10" Wm - K )6000 K) =735x10" W m°

The fraction is then

< Y Wm®
1.9x10 M 0.0026 =026,
7.35x10 Wm?

. gy 2mhe® ] v ar _ oy 2zhc’dd
Withdl = I{(A)d /7. = —————F=——d/. ,wesolve to get & *¥ =1+ 22" "= an(d
AT e =] 2°dl

solving for. 7 then gives

’ fic
S 2zheid A
Zkin | __,,_‘,:E_,f__f_ !
SIS
N (1240 eV -nm)(107 emnm)

- 276,626 X107 1532997 x10" m ) (0.00833 %107 m) |

<

A033%107 ) (1440 %107 W mT)

(0033 em)8.617 %107 eV K)n 1=

2724K

Combining these vields:

AN 00024301 — cos 120
“Toos T oors ’
- (ay | We have, L = H,-K
- ~—M—_;- = W, L .
100 % 10 2
and .._.__L = Wy +—(2mp- i
M asgx0 T TR e 1

On simplifying above equations. we get

Ho = 2/iex 10°./.
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Higher Normal School of Technological Education of Skikda
The first exam in Mathematical Analysis

Exercise 1: {Questions about the lesson}
1: Study the nature of the following improper integrals:

L eag (& o sint
I [ Yl I, = f B ailh
Ju £ 1 t

2 Prove that the following integral is absolutcly convergent:

20 E,?ﬂ'J."
/ —Eda:. ae R

, T

( :

3) Let f be a function defined by:

2.‘2"" 2‘ a2
f@m:{ﬂﬁﬁwf@%rmm

y
L0 . {zyh = (0.0)
(A} Using the definition {Proof using é and ¢}. prove that  lim flz, ) =0.
' iz,4)—+(0.0)

(B} Calewdate  lim  f{z.y) by using:
(x,y}—(0.0)

L} » The methods of ways.

2} » The recursive limits.

(C} Say if the function f(x,y} is continnous at £0.0}.

4} Let § be a periodic function with period T = 2r where:

vz €]0,2x], fiz) =2’

{A) Represent f with a Fourier series.
{B) Using Direchlet Theory. study the convergent of the function f.

oo 1 7?2
(CY Deduce that: —
\ e 5=

Exercise 2: A) By using the following spherical coordinates which are defined
by the application ¥ of the class C! from R® in R® by:

w(r.d.0) = (z.y.z}
Where
x = pcosfsing
@ =< y=psinfsine S

M

10,2x], ¢ €]0. 7]
Z = pCosg

1} Find the Jacobian Matrix J{4/}.
2) If you know that: det J(y) = p?sin ¢, calculate the following triple integral:

/ / / VIt +y? + 2dadydz, V= {ry.zieRY0< Vaz® +y? + 22 < R}
- v JYV
B3} Calculate the following double integral:

/f zeos(x + y)dzdy. R={{z,y)eR?/0<y<a 0<z <}
J Jr

1
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First Exam (04/02/2025)
Technical English Second-Year Classes.
Duration: 2h Tered_.

Higher Normal School of Technological
Education of Skikda
Department of Technology
(1" semester 2024/2025)
I. Part One
A. Six of the following sentences contain mistakes. Find the mistakes and correct them.
(06 points)
1. Sydney Harbor Bridge was building in 1932. —» was built (1pt.)
The first real road builders in Britain was the Romans. —» Were (1 pt.)
3. The Romans built roads of layers of broken stones of various sizes and were covering
them with flat stones. —» covered (1pt.)
4. The system didn't working because the loudspeaker had been wrongly connected.
—» work (1pt.)
5. Louis Pasteur was discovering the action of germs while he was studying fermentation in
wines. —» discovered (1pt.)
6. In the second half of the 20th century, the electronics industry transforming the way we
work in factories. —» Was transforming (1pts)
B. Match the term with the correct definition. (2 points).

|
I C P

Complete these sentences using the words in brackets. (04 points)
If heat is applied, the substance decomposes. (1pt.)
If iron is left in contact with air and water, it rusts. (1pt.)
If you don't get the ticket, what will you do? (1pt.)
If it rains tomorrow, the match will be postponed. (1 pt.)
Choose the correct verb form in each of the following. (03 pts.)
In this process, the mixture is heated to 120°C. (1pt.)
Once the salts have dissolved, the heat is reduced. (1pt.)
Several people have survived the earthquake and are being treated in hospital at the
moment. (1pt.)
I1. Part Two:

N R sl el il

Here is an extract from a career advisor's speech to a group of students choosing their future
courses of study at university. Complete the speech by selecting one of the words from the box.
(5 Pts.)

E [f E B

electrical electronic mechanical

E E | d
civil

h i j
develop | production machines
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Exercise N°1 .")\ﬁ o O

Let the following molecules be: NO, N,

1) Draw an energy diagram and write the detailed electronic structure of the

above molecules?
2) Calculate the bond order in each molecule?
3) What can we conclude about the magnetic properties of these compounds?

The electronegativity of the elements is given by : ;N= 3.04, §O= 3.44

Exercise N°2: course question oboe
1) For a compound to be considered aromatic, it must obey several rules,
including ???
2) Define the phenomenon of magnetic resonance ?

3) Explain why the amine (CF3)3N does not exhibit basic properties ??

P!

Exercise N°3 oo o

1) Indicate the direction of the inductive effect ;
CH,-OH CH;-CH,-CH,-CH,-Li CH;-CH,-Cl

2) Compare the acidity of the following compounds and give the justification?

0 0 0 o
o 7 / 7
Hsc—Hclz—c\/ HsC—N—C~ H3C-HZC-H2N—C\/ H3C—HC——C\/
Br  OH OH OH OH
a b [\ d

Exercise N°4 O 3 O o

According to IUPAC, the following compounds are labelled:

Note: The answer to the fourth exercise is in the table attached to the second page
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Traduction ; 4 !
Exercise N°1 o\ \D o Ts
Lol d G0y )l bely Bl bk f..j
2. a4y ol

3. Tblall (ailad! il

Exercise N°2; 5 _palaall dliu oo @’x\-«)()
flo 531 el Gam o Y ol (g G Soke o Jo M B (1
¢ gublall il 305 3 (2
faucl ol (CF3)aN el el V13U - 21 (3

( y\ ) Exercise N°3 : © 5 P W <

l. e ‘ -1 lﬁ"-l g - -_ — ‘>>
g_”s’;;}“] Y " ) -4 P

CH;-OH CH;-CH,-CH,-CH,-Li  CH;-CH,-Cl @
H -1 7 a1

2. ) o SN Bl 06
0 0 0 0

/ / / 4
HsC—HC—C H;C——N—C H3C—H,C~H,N—C H3C—HC—C
El”r \OH \OH T \OH 3 lJ" \OH
a b c d
c\> Q> b\ C
)N
L . 23

6“63)}5\\,»@5[}}”9@5‘)9\6 _0‘)}3_). Bj)w)}’;’j‘b d UJ/J)\

(C) N e o ‘Z"f‘-t”f’/‘gﬁ{{jbsdfﬁjf ‘5)5,%;),_3)&\0 ij;\ui

(}«7.;;) b () >)

2
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© - QAa &Q&w\ \O‘«SL e
@, ‘ COOH
A tids - L -Owwno - Y- MQ}.QijQ, ‘DQ,V\XQM o\ 0\\;\9_ NH,
CH;—— CH— CHy— LH—-- -c{:o
OH

(A

M—I,C(JG—A—M&Q/\QY - Z-M%Q BQN‘SQM

CHs

OCHs3
(L ﬁj
2. Nitno Cﬂ&o Y x ol @/ NO,
OH

th_ I\JH _ (Ne - CH}

O«(

N-méthyléthanamine

2-aminocyclopentanone
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Question 1:
What is the chemical composition of steel
used in mechanical construction?

1. It contains a high percentage of
carbon (0.6% to 1%).

2. It contains a low percentage of
carbon (0.1% to 0.6%) with other
elements such as manganese and
silicon.

3. It contains a high percentage of
chromium (> 12%).

4. It is primarily composed of
aluminum and silicon.

Question 2:
Which of the following characteristics
distinguish low-alloy steel?

1. Good mechanical resistance and
higher corrosion resistance than
non-alloy steel.

2. Light weight and easy casting.

3. Difficulty in mechanical processing
and high heat resistance.

‘4. Becomes hard and insoluble after
solidification.

Question 3:
What distinguishes high-alloy steel from
low-alloy steel?

1. It contains low amounts of alloying
elements (less than 5%).

2. It contains more than 5% alloying
elements, such as chromium and
nickel.

3. Itis characterized by light weight
and re-shaping ability.

4. Tt is mainly composed of aluminum
and copper.

Question 4:

What letter is used to designate steel for
general use?

A E

B. S

C.G

D

Question 5:

What does the designation "S235" mean?
A. Structural steel with a minimum yield

strength of 235 MPa.

B. Steel for general use with a minimum

yield strength of 235 MPa.

C. Gray cast iron with a minimum tensile
strength of 235 MPa.

D. Cast steel with a minimum yield
strength of 235 MPa.

Question 6:

How is cast steel classified?
A. With the letter E

B. With the letter S

C. With the letter G

D. With the letter X

Question 7:

What is the designation for steel containing
0.35% carbon?

A. C45

B.C35

€. 8235

D. X6CrNiMoTil17-12

Question 8:

In low-alloy steel, what does "35CrMo4S"
represent?

A. Steel containing 0.35% carbon, 1%
chromium, molybdenum, and is weldable.
B. Steel containing 35% carbon and 4%
chromium.

C. Non-alloy steel containing 35%
chromium.

D. Steel containing 35% molybdenum.

" Question 9:

What letter is used to designate high-alloy
steel?

A.C

B.G

C.X

D8

Question 10:

What does the designation

"X6CrNiMoTil7-12" mean?

A. High-alloy steel containing 0.6%
carbon, 17% nickel, and 12% chromium.
B. High-alloy steel containing 0.06%

- carbon, 17% chromium, and 12% nickel.

C. Non-alloy steel containing 6%
chromium and 17% nickel.

D. Cast steel containing 6% carbon and
12% chromium.

Question 11:
What is the designation for gray cast iron
with a minimum tensile strength of 300



