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Faculty of Sciences and Applied Sciences
Department of Technology - 1* year

Sample solutions

Regular Session Exam (Computer Science 1)

Question 01 (2.5m): Choose the correct characteristic(s) (MCQ) iapall paibadll § dualal)l il

Keyboard
Screen
CPU
RAM

Operation system

[] Processing

] Outpuﬁ 0.5

[] Input
[ ] Permanent

] Output
[] Volatile

@ B Processing

Eii Capacity
B Softwareﬁo.zs

[] Hardware

Question 02 (8m): Perform the following operations:

1) (10010)2=(?)10=0.2°+1.2'+0.22+0.23+1.2*=2+16= 18 —10]
2) (1100111011101 )>=(2)s= (001 100 111 011 101),
3) (4EO0B3) 16=(?)> = (0100 1110 0000 1011 0011) 16
4) (512)5=(2)16=(101 001 010),=(1 0100 1010),
5) 8Mb=2KB = 8x 1024 Kb =8 x 1024 /8 KB =

(14735) 5

EF. Input ] Storage
] Storage [ Input
[] Software [0.25 Frequency
0.25 Volatile [] Software
[] Printer @- Version
3 leal) S

| 1.0

(1001110000010110011 ) 16

(14A) 16

— 0]

1024 KB

<0

E

6) The size in Bytes of the text Hello encoded in ASCII: 1 char — 1 byte, 5 chars — size =|5 bytes
7) The size (in KB) of a 1024 x 800 black and white image: size = 1024 . 800 / 8 bytes =100 KB

8) The binary operation: 101110 +10110= ? = |{(1000100) , 1'0'"1'110

Ilii + 10110
= 1000h100
Question 03 (4.5m): Give the value of each expression, or state: ( invalid ) 1S/ i 3 e JS dad Lac
Declaration Exp Value Exp | Value Exp Value

int a = 5; 2x + 1 |invalid9o5] |x \ 2 [invalid]j05] 2 qos
float x = 9.0; |la+2*cC| 15 qos| (2a%3 | 2 fo5] |x 4.5 905
const int C = 55|13 x a + 1 |invalidqos| [x % 2 |invalidf{o5] [C = a |invalidq0s5

Question 04 (5m): The following program calculates the area and perimeter of a circle but contains
10 errors. Correct it. .zmsa JS& 44S aef Lolhaal 10 o (5 siny 4S5 15 Jama s dalise Cavny I zals 0l

\\ Program: Circle area calculation

#include <studio.h>

int main {

constante float PI = 3.14;

float radius;
int area;

printf(Enter the radius:);
scanf("%d" &radius);

area == Pi * radius * radius;

printf("Area =\n", area);

return 0;

0.5

0.5

int main() {ﬂ

const float PI

.// Program: Circle area calculation
m #tinclude <stdio.h> %

float radius;
float area;

3.14;

printf("Enter the radius:");
o.2slscanf("%d", &radius);

area = PI * radius * radius;
0.25(printf("Area = %f \n", area);
return 0;
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Correction du contrble de Métiers de I’ingénieur

«Chaque bonne réponse vaut 1 pt»

1- Le savoir-faire désigne les compétences a la fois techniques et pratiques. VV

2- La technologie est I’action de transformer des matieres pour fabriquer des objets. F

3- Le béton est caractérisé par sa réesistance a la compression. V

4- Les sciences de base sont composées par la physique, les mathématiques et I’informatiques. F

5- Le port des équipements de protection individuelle est obligatoire lorsqu’un risque est identifié. \V
6- Le génie minier concerne la production d’énergie solaire. F

7- Les ingénieurs doivent maitriser le travail en équipe. V

8- L’ingénieur ¢électromécanicien €labore et industrialise les composants électroniques. F

9- Une liaison de télécommunication ne se limite pas uniqguement a un émetteur et un récepteur. \V
10- Une étude géotechnique sert a évaluer la résistance des matériaux de surface. F

11- Un microsystéme est une puce électronique contenant des parties non électroniques. V

12- L hydrostatique est la branche de 1’hydraulique qui étudie les propriétés des fluides au repos. V
13- Les produits de la pétrochimie sont des composés naturels utilisées dans la vie courante. F

14- La modélisation des systémes dynamiques parmi les roles d'un automaticien. \V

15- Le traitement de I'énergie recouvre les techniques de transmission des signaux électriques. F

16- Les principaux domaines de génie biomédical sont les biomatériaux. V

17-L'ingénieur installations pétrolieres est responsable du traitement de I'eau et du transport du gaz. F
18- Le genie pétrolier est une activiteé pluridisciplinaire, associant la geologie et la géophysique. V
19- Le métier HSE nécessite des connaissances a la fois techniques et administratives. F

20- La mécanique est la science qui s’intéresse a 1’étude des forces et du mouvement pour la matiére solide. F




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Correction of the "Engineering Professions' Test

""Each correct answer is worth 1 point"*

Know-how refers to both technical and practical skills. T

Technology is the act of transforming materials to manufacture objects. F

Concrete is characterized by its compressive strength. T

The basic sciences include physics, mathematics, and computer science. F.

Wearing personal protective equipment is mandatory when a risk is identified. T
Mining engineering deals with the production of solar energy. F

Engineers must master teamwork. T

The electromechanical engineer designs and industrializes electronic components. F
A telecommunication link is not limited to only a transmitter and a receiver. T

A geotechnical study is used to assess the strength of surface materials. F

A microsystem is an electronic chip containing non-electronic parts. T

Hydrostatics is the branch of hydraulics that studies the properties of fluids at rest. T
Petrochemical products are natural compounds used in everyday life. F

Modeling dynamic systems is one of the roles of an automation engineer. T

Power processing covers techniques for transmitting electrical signals. F

The main fields of biomedical engineering include biomaterials. T

The oil facilities engineer is responsible for water treatment and gas transport. F
Petroleum engineering is a multidisciplinary field combining geology and geophysics. T
The HSE profession requires both technical and administrative knowledge. F

Mechanics is the science that studies forces and motion in solid matter. F
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FACULTY OF SCIENCES AND APPLIED SCIENCES
SCIENCE AND TECHNOLOGY DEPARTMENT

Exam-Solution (structure of matter)

Exercise 01: (6 points)

l.
12 % (by weight) = 100 g of solution contains 12 g of KOH (0.25)
Density = 1.1 g/ml = 1 L contains 1100 g of solution. (0.25)

The mass of KOH is =2 = 132 gof KOH (0.5)
- Molarity:
MKOH 132 235
twon  — _Mkow — 36109 — 235 _ 9 354n0les/1  (1.00)
Vsolution Vsolution 1l 1l
- Molality:
M = —KoH_ — 235 = 2.43moles/kg  (1.00)

Msowant  (1100-132)x1073
1- The nature of X :
X +4H —5 2%He (0.5) = 7aX =TsLi (Lithium) (0.5)
2- The corresponding energy :
AE = Am C2=0,0186 u.m.ax 1,66 102’kg x (3 108)2= 2.7710%2J  (1.00)
- Amis positive, the energy is also positive = energy absorbed.
(0.5) (0.5)

Dr Rima LAROUM 1




Exam — Solution L1 (ST) 2025/2026

Exercise 02: (06 points)

1- The difference:
The frequency (v) is the number of waves traveled per unit time, while the wave
number () is the number of waves traveled per unit of length. (1.00)
2- Paschen series corresponds to n = 3. (0.25)
The first line of Paschen series: 4 — 3 (0.25)

e The wavelength of the first line:

Using Ritz-Rydberg formula: % = Ry (i — i) (0.5)

n12 nzz

1_ 7(L_1)_ ;
=2 =1.097107 (3;— =) = 0.0533 x 107 (0.25)

A=—21_ =187610"7m = 1876 nm  (0.25)

~ 0.0533 x 107

e The frequency (v):

v==(05) jv=—2l o (025) v=016 x 1015571 (0.25)

T 1876 x 107

e The energy (AE)

AE = hv = % (0.5)
_ 6.626x1073%x3.108

AE
18.76 10~7

=1.06x 1071 =0.66ev (0.5)

3- The first line of Paschen series corresponds to an emission. (0.25)

AN
=3 (0.25)

Emission spectrum

n=4

4- The ionization energy from the level corresponding to Paschen series :
IE =Ef—E; =E, —E; (0.5

IE=0— E;= — ‘;3'6 = 1.51 eV (0.5)

3 =

Dr Rima LAROUM 2




Exam — Solution L1 (ST) 2025/2026

Exercise 03: (8points)
1-

e 5B:[2He] 2s?2p!  (0.25)

LT (025

Period: 2; (0.25)  group: 1A (0.25)
e 350:[2He] 2s? 2p* (0.25)

LT (o2s

Period: 2;  (0.25) group: VIA (0.25)
e 3Se: [18Ar] 3d°4s?4p* (0.25)

NI (05

Period: 4 ; (0.25) group: VIA (0.25)
e 3s5Br: [18Ar] 3d%4s24p°> (0.25)

Bﬂ H:m.—[m (0.25)

Period: 4 ; (0.25) group: VIIA (0.25)

2- The radii classification:
Same period Z1 = r| ; same group nT = r1 (0.5)
5B and gO have the same period. sO and 34Se have the same group. 34Se and zsBr

have the same and highest period.

= T <15 <71y < T (1.00)
3- Lewis model :
.o e O
:].3.1‘\B,].3_r: ye
2]|3r1 ’O// \\o:
. (0.5) . (0.5)

Geometry :
BBrs=AXs (0.25) = the geometry is trigonal planar. (0.5)
SeOs3= AXz (0.25) = the geometry is trigonal planar. (0.5)

Dr Rima LAROUM 3




Typical Correction: Physics exam-1

Exo-01: (5 pts)
1) Elements between Cartesian-R and Cylindrical-R

x= pcosB p= JxZ+y2

y = psing Or Y9 = arctg(y/x)
Z =127 Z =7

2) Unit vectors

u,= cos@i+sinfj
Up = —sin@?+cos€f
i

3) Temporal derivative of unit vectors

du—p’ diydo _de _, C0.5D
dt  do dt dt ug
dug dugdo do _
T TI  T D)
4) Position vector OM
OM = OM’ + M'M

oM = pup+zk -

5) Velocity vector V

V=‘“)_M-

—ar dt dt
_>_dp_é do dz -
V_E 'Ddtu9+ Ek

Exo0-02: (7 pts)

1) The position vectors with respect to R; and R,
OM|, = (3 —5)7 + (3t — 2t + 1)] + (¢*
1

=3 -7t N+ @BE+7)+ (@t -t +
2

2) The velocity vectors with respect to R, and R,
. doM

V= —| =@t2)i +(9t2—2)j+ 4t3k
Cos¥ In,

. dO'M =
= —| =G =7)T+ (9] + (47 - 1@0-5:>
Ry

3) The training velocity of R, with respect to R,

Using the law of comp rli:l of velocities:
Vo=Vo— 1,
V,=71-2]+k

4) The acceleration vectors with respect to R, and R,

— dV; - - 2 >
Yo = ER = (6t )7 + (18t)] + (12t )k
.‘:B 1
V= d—tr = (6t )7 + (18t)] + (12t2) E
Ry

5) Coriolis acceleration and training acceleration

Using the law of composition of accelerations:

Va=Ti+ Vet 7e
Coriolis acceleratiod,_)b
Vo= 2@AT =0, U2

The mvt of R, with respect to R is a translational mvt,

i.e. the angular velocity of rotation is zero (@ = 6)

ve=0

Training acceleration y.

Ve=Ya— ¥r—

D

Ve» 2 ¥e=0

Exo0-03: (8 pts)

1/ Forces

. 9 .,
P ame) > W (y)

2/ Equations of movement

Zﬁext=m)7=> P+N = my

=
VN=V7f

The equations of movement will be as follows:=

mgcos 0 +0 = m% ......... (D
@

3/ Expression of the velocity V(B)

knowing that :

-mgsin@+ N =m?........

According to eq (1), we have: mg cos 6 = m%
. g - avde dvv de v
9059 =39at — aor " dat " R

= V.dV =gRcos6 db

%4 (2

:>f V.dV=ng cos 6 d9
0 0

= V(B) = /2Rg sin 6

4/ Expression of the velocity V(B)

using kinetic energy theorem:

Ec (B) — Ec(4) = W(P) + W(N)-



1
—EmVB2 =mgh; h= Rsin
= V(B) = ,/2Rg sin 0

5/ Expression of the contact force N

According to eq (2), we have:

VZ
—mgsind + N =m—

N =3mgsin@ @

6/ Expression of the velocity V(C)

At point C: 6 = 90°

= V(C) = \/2Rg

7/ Maximum height on the incline
Using mechanical energy theorem:

Ep (C) = Ep (D)

1
EmV(‘? = mghmax
= hmax = R




Bl o) Saues o (Al el daala
gl 23 g3 Jo¥1 ) (aial gl ol
gl ClUBdAl 5 AS gall 1 Ll

2026/2025 dmalall Al

Paaly sha i leaydly BMAY! jlas K31 Jo¥1 J)gad)

(i) comsnsm s commmcns s s s e s s s o4 oS il oSN e oai s pall ]
L O TR . 3 fid peall ap U pa el 2

.......................................... al yis e doad el Ly A PRIEDY
e -~ i 2 L SR - -2 “} T T . — L Py P} Ji- 6
R I I = \-" - . S = St s ‘{:i Adalia Adiuind "k“f‘:‘ .7
Ayl ) L s i S8 e
1- Morality : what society considers good
2- Etics : what i consider good.
3- Professional coduct :waht the profession requires of me .
4- What the law defenise as permited or forbiden.

) 4ulale 4l )l et
SRRSO S A L R

‘@ disalicite les acteurs principaux de la structure universitaire :

1 :le recteur de l'université et le personnel d’encadrement .........ccocouevevevveeecenneeesesnseeceeea [ 21
2 :le conseil d’administration ........cevviiiniincineceie e s enssereresennesesneneens L)
3 :le conseil d’éthique et de dEoNtoIOZIE.....ccvieie i s erseeeresre s sresrenennen [ L)
4 :le conseil de diSCIPIING ..c.c.eoeecieereeieritteeie et r b e s e s s sassssenessnanensaans | L)

5 :COMMISSIONS PATITAIrES....ueeeeveeeeeeeeesereeeeeeereeeeereneenens O 4. |

aeall (3 gl



LARBI BEN MHIDI-OUM EL BOUAGHI UNIVERSITY

(1%tyear, (st & Eng) Analysis 01-Final Exam  17/01/2026((Duration : 1.30 min)

Exercisel : (6pts) :
a) Let A be the set defined by : A={3+, vnen}
1-Prove that A is bounded, (545432)

2-Prove that sup(A) = 4 and inf(A) = 3, then determine max(A) and min(A) if they exist.
b)-Solve the following absolute value inequality: for x € R
lx—1|<2x-1

Exercise 2(5pts) : let (u,)ncy be the sequence defined Yn € N by :

n
n+1

sin (nTn)

u, =
1-Compute Uy, and Ugpy 1.
2-Deduce that (W) ey is a divergent sequence. (526bis Llliia)

Exercise 3(6pts) : Let f be the function defined by:
sin(x—1)
F(x) = {— ifx<1

xz -1 ,

v+l ifx>1

sm(x 1)

1- Evaluate lim,_,4 (using equivalent functions)( L Js )

2- Study the contmuz_t_y(JWY/ ) and differentiability ( GESY! LLld ) of the
function f at xy =1
3- Prove that : vx >0, \/x-}-_1<§+1
(Using Mean Value Theorem) (Lg-iiall <L) i)

Exercised (Course): (3pts) : Justify the following results: (L gilidl )

a- [x"] # [x]",forall xeR
b- VxeR/Z, [x]+ [-x]=-

3n

31 VR EN isasubsequence (b iiue g/ Lijd)of u, = ﬁ ,VyneN

- Vp=
d- if lim, ,,u, =L(u,isCV), then u, is bounded (445t
e- f —dx # [In|]x — 1]]3

Good luck




Final Exam Solutions (Analysis 01 )

Marks

Exercise 1: (6p) :
1 *
a) Let: A—{3+;,VTEN}
Wehave;n21:>0<;S1

:3<3+%s4

= 4 is an upper bound and 3is a lower bound
So A is bounded, supA and infA exist

1
4 € A(because Ifn=1,3 +;= 4)
So: maxA = supA =4
But: 3 ¢ A(because: If 3 +% = 3,then % = 0(It's a contradiction)

We must prove that: infA = 3.

By definition we have:
VaeA a=3

3=infA & A\
Ve>0,da€ A a<3+c¢

1
vn € N*, 3+—> 3(proved)
n
< 1
Ve>0,3neN*, 3+—-<3+¢
n

Let: €>0
1 1
3+—<3+ee=sn>—
n €
By taking: n =[]+ 1€ N’
1 1
We obtain: V£>0,Eln=[;]+IEN*,n>—£(=)3+%<3+8

Therefore: infA = 3.

But minA does not exist because 3 ¢ A

b)
[x—1]<2x-1

o 2x+1<x—-1<2x-1

0.5

0.5

0.25

0.5

0.25




>
x—1<2x-1 x_/\O
= A = 2
—2x+1<x-1 x2§
2
So: S—[§,+oo[
Exercise 2: (5p)
n . mm
let: un=n+1sm(7)
4in . 4inm _ 4n . _
= 52 sim () = 21 sinCam) = 0
_4dn+1 ((4n+1)1t>_4n+1 . (2 +1t)_4n+1
Want1 = 7o S 2 Tan+ 2 Mt ) Tt 2

o lim,,  uy;,, =0

n+l

an+2

since the two subsequences of (u,,) Converge to different limits,

(u,) a divergent sequence .
Exercise 3 (6p) :

o limy i, Ugpyq = lim, 4,

sin(x — 1) <1
if x
fo={"2-1
vx+1 ifx=1
. 1: sin(x—1) . sin(t)
1) sin(x—1) ~x—-1as x ~ 1because :lim —— =lim — =1
x-»1 x-1 t—0 t

. in(x—1 . -1 . -1 1

Then : lim 2 = lim =— = lim — ==
x-1 x°-1 x-1 x“-1 x—>1 (x—-1)(x+1) 2

2)
Continuity at xy = 1
lim f(x) = limVx+1 =2 = f(1)
x-s1 x-s1

. . sinx-1) 1
S0 = = =2

* f(1)
Then f is not continuous at xo = 1
Differentiability at x, = 1

- If f is differentiable at x then f is continuous at x
- If f is not continuous at x, = 1 then f is not differentiable at x, = 1

3) By taking: Vx > 0

gx)=vx+1
[a,b] = [0,x]

1.5

0.5




1. g(x))is continuous on [— 1, +00[ = g(x)) is continuous on [0, x]
2. g(x)is differentiable on ]— 1, +00[ = g(x)is differentiable on |0, x|

Using Mean Value Theorem:

Ac € |a,b[: g(b) — g(a) = g'(c)(b — a)
Ac e ]0,x[: g(x) — g(0) = xg'(c)

First we obtain:

X
dce o, x:Vx+1 =1+
] [: v 2+/C +1
0<C<x>1<+VCc+1<+Vx+1=>1+ X <x+1
x + + -
* 2\Jc+1 2

Therefore: Vx>0, Vx+1< g +1

Exercised4 (Course): (3pts) :

o [x"]#[x]", forall xeR .
Example: if x =3 ,n =2
x"]=3#[x]"=1
o VXER/Z, |[x]+ [-x]=-1.

Let: [x]| = k> k<x<k+1=> -k—-1<-—-x<-k>[-x]=-k-1
So:[x]+ [-x]=k—-k—-1=-1

3n . T ew 7. n
* Vy =3 isasubsequences (Ll s/ Lin)fromu, = —

Let: o(n) = 3n (¢:N - N,and ¢ is increasing)
% = v, is a subsequences of (u,,)
e iflim, ., u, =L thenu,is bounded (54st2<)

So: u¢(n) = Uugp =

lim, ,,,u,=Le (Ve>0,AN(e) eNvneN:n>N = |u,, — L| < €)
> —e<u,—-L<e=>L-e<u,<L+ &= u,isbounded (L + € € R)

f —dx # [In|x —1]]3

1 .
Because f(x) = —— is not continuous on [0, 2]

0.5

0.5

0.5

0.5

0.5

0.5




