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Higher Normal School of Technological Final Exam (Typical Correction)

Education of Skikda Technical English
Department of Technology Second-year classes
2nd semester 2024/2025) Duration: 1h.30

L.
l.

Reading Comprehension (10 points)

What is the main goal of engineering?

To apply mathematics and science to develop cost-effective solutions to technological
problems.

How is mechanical engineering ranked among the five traditional engineering
fields?

It is the third largest discipline based on employment statistics.

What is described as offering the greatest flexibility of career choices?
Mechanical engineering.

How is an engineer’s contribution to a company evaluated?
By whether the product functions as it should.

What is the process described in the business cycle involving mechanical engineers?
Mechanical engineers design equipment, companies produce it, it is then sold to
customers, and people’s lives are improved.

What are the benefits of the products designed by mechanical engineers?
They advance society and improve people’s lives.

What impact does mechanical engineering have on society?
It benefits society through technical advances and new opportunities.

How does the text describe the flexibility of caréer choices in mechanical
engineering?
It is often described as offering the greatest flexibility among engineering careers.

What is evaluated to determine an engineer’s contribution to a company?
Whether the product works as it should.

- Why might mechanical engineering be considered a versatile field?

Because of its broad scope of expertise and the wide range of machines and systems it
covers.

B. Classify the following sentences as true, false, or not relevant. (5 points)

2 3 4 5

e

Not Relevant F T Not Relevant

C. Choose the correct option to complete the sentence below: (05 points)




1. A:I've never seen anything like this before.

B: Neither have I.

2. A: I had very good marks this term.

B: Did you? That's great!

3. A: Let's go to the movies, shall we?

B: OK, and after the cinema we could go for a drink somewhere.

3. A: She doesn't eat meat: I think she is a vegetarian.
4. B: She does eat meat, but not very often.
5. A: She wants to buy a new house, but he doesn’t.
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Correction Examen 2 DCMI - 2024/2025

1 S =10 x 20 = 200mm? = 200 x 10~% m?
F 30 x 103 _
6=—=——"_"" _150MPa
S~ 200 x 10-6
& 107
2 B '”4 _r T = 78.54mm® = 78,54 x 10 o’
F 12 x 10°
e, o ~ 153 MP
T =8 T 7854 x10-° &
3 g TR (201071 2.513 x 10~ m?
2 2 :
- . 0.02
Tmazr — Lk = = - b4l ~ 1.59 x 106 Pa = 1.59MPa

J  2513x10°°

d’J
4 Y= WT = 113.1 mm?

, gh F/2 = i ~ 177TMPa
S 113.1

5 T

(D' —d') = g%(zm4 —20%) = 5.77 x 10° mm*? = 5.77 x 10~ m*

TR 500-0.02
Tmaz = T = BT % 10-9

~1.73 x 10° Pa = 1.73 MPa
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Exercice 7 17y Identifier les surfaces termincles et fonchonnelies

_ 2°) Tracer la chane de cote et compléter le duagramme
(1) -@ de centact
'q__'=
‘ v 3°) Ecrire les équations permettant de calculer i
condition « ¢ =
7

7 4 5 ¢ | Equations
¢ max: =c1 maxi - €9 mini - <7 mini - ¢4 mini

N @ v 2cl mini - ©5 maxi - ¢7 maxi - ¢4 maxi

oTGE
.‘4- J’;f‘;’", & ja*
Om scuharte colculer les écarts de locote de lapdce dporavorc = 4 ©°
a 1%
51 0 08
3 1e
o
:
w
445 -(60+015-(13-0,15)-(20-0.1) 4 mm
3.7 :(60-019)-(13+0)-(20-0) - ¢4 max;
cd murw - 60,15 - 12.85- 19.9 - 4 .45 Soit cd mini = 22,95 mm = 23 - 0,05

dma - 59.85-13-20- 1.7 Soit c4d moxi = 2315 mm = 23 + 0,15
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Department of Technology ' Academic year 2024/2025

Module: second year Technology Timing;13:00-15:00
The second Exam in Atomic & Nuclear 06. 22,2025
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Problem set 1. (5 points) (The Particle like Properties of Flectromagnetic Radiation)
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Problem set 1. (5 points) (The Particle like Properties of Electromagnetic Radiation)
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The Higher Normal school of technologijcal education, Skikda
Technology College

College Year: 2024-2025

Level: Second Year

Second exam of Basje Technology

. Exercice 01 (08 points)

Spindle head

\ Gundnili 01l sea
1 .

Sysiem

AN

What is the main function of the gun drill in this setup?

What is the role of the spindle head in the machine?

Why is coolant oil supplied during the drilling process?
What does the guide bush do in this machine?

Where are the chips collected during the drilling process?

A

v What is the main job of this machine (Milling Machine) ?
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¢NSE, ENSET of Skikda <NSE,
- LN Department of Technology - (.
s Numerical Analysis and Computing Sasys.

Exam-lla - Academic Year 2024-25
Date: 18 June 2025 —Time allowed: 2 hours

Student Name: . ... ... ... .. .. .. Group No: ...............

e Answer all 4 questions and show details of your work for full credit.
o Write your answers in English only.

e Express your answers to 4 decimal places only.

Q1: Please circle True or False in the following questions. | 8 x0.5 =4 points |

(a) True / False Lagrange interpolation polynomials are constructed so that each basis poly-
nomial is 1 at one data point and 0 at all other points.

(b) True / False The backward difference formula to approximate f'(xy) can be used when
the interval step size h > 0.

(c) True / False If a system of linear equations has the same number of equations as unknowns,
it always has a unique solution.

(d) True / False The product of a lower and upper triangular matrix is always a triangular
matrix.

(e) True / False The Trapezoidal Rule is a method of numerical integration that approximates
the area under a curve using straight lines.

(f) True / False Numerical integration always gives the exact result for any function.

(g) True / False The Lagrange interpolation polynomial always passes through all the given
data points.

(h) True / False LU factorization can be performed on any square matrix without row ex-
changes.




Q2: Let f(x) =sin(x), x =0and x = 1. |2+1+14+2=6 points

(a) Construct the interpolating Lagrange polynomial of degree 1.
(b) Use (a) to compute an approximation of £(0.5).
(c) Compute the absolute value of the actual error in the approximation.

(d) Find an error bound for the approximation .




Q3: Let f(x) = x%Inx + 1 and [2+2=4 points |

f(1) = 1.0000, f(1.2)=1.2625, f(1.4)=1.6595.

(a) Use the forward difference formula to determine an approximation of (1.2).

(b) Find an error bound for the approximation.




Q4: Consider the linear system of equations:

[3+3=6 points |

1 2 -1 X 0
2 4 7 y|l=160
-1 2 5 Z 2
i ) T
A X

(a) Obtain a factorization of the form A = P LU for the matrix A.

(b) Using (a), find the solution x of the linear system of equations.

Good Luck!






- ENSET of Skikda L
- Department of Technology =

pas s Numerical Analysis and Computing S
Exam-lla Solutions - Academic Year 2024-25
Date: xx June 2025 —  Time allowed: 2 hours
Q1: Please circle True or False in the following questions. || 8 x 0.5 =14 points H

(a) @ / False Lagrange interpolation polynomials are constructed so that each basis poly-

nomial is 1 at one data point and 0 at all other points.

(b) True / The backward difference formula to approximate f'(xy) can be used when
the interval step size h > 0.

(c) True / If a system of linear equations has the same number of equations as un-

knowns, it always has a unique solution.
(d) True / The product of a lower and upper triangular matrix is always a triangular
matrix.

(e) / False The Trapezoidal Rule is a method of numerical integration that approximates

the area under a curve using straight lines.

(f) True / Numerical integration always gives the exact result for any function.

(9) / False The Lagrange interpolation polynomial always passes through all the given
data points.

(h) True / LU factorization can be performed on any square matrix without row ex-

changes.




Q2: Let f(x) =sin(x), X =0and x; = 1. [2+1+1+2=6 points |

(a) Construct the interpolating Lagrange polynomial of degree 1.
(b) Use (a) to compute an approximation of £(0.5).
(c) Compute the absolute value of the actual error in the approximation.

(d) Find an error bound for the approximation .
Solution.

(a) The interpolating polynomial is given by:

X — X1

= 5=
PO = 2 fo) + L)
x=1 . x—=0 . . :
= =3 sin(0) + 10 sin(1), sin(1 radian)

= —(x—1)-0+ x-0.8415 = 0.8415x.

(b) £(0.5) ~ P(0.5) ~ 0.8415 x 0.5 ~ 0.4208.
(c) |Actual error| = |f(0.5) — P(0.5)| = |0.4794 — 0.4208| = 0.0586.
(d) The error bound Eb for the aproximation of f(0.5) is given by:

Eb= max{{@(xwxg)(x—xl)‘} =max {|%2(x* - x)|}, x€[0,1]

max {325} = 0.4207, Letg(x) =x"-x,g'(x) =2x-1,¢'(x) =0=>x=05.
lg(0)| =0, |g(0.5)] =0.25, |g(1)] =0 = max{|g(x)|} = 0.25.
Hence Eb = 0.4207 x 0.25 = 0.1052.




Q3: Let f(x) = x?Inx+ 1 and [ 2+2=14points |

f(1) =1.0000, £(1.2)=1.2625 f(1.4) = 1.6505.

(a) Use the forward difference formula to determine an approximation of £/(1.2).

{b) Find an error bound for the approximation.

Solution.

(a) The forward difference formula for approximating the derivative f'(xo) is given by:

fxo+h) — flx)

f'(xo) i

=12, H=D02.

f(1.4) — £(1.2)  1.6595 — 1.2625

F12) 0.2 0.2

= 1.9850.

(b) The error bound Eb for the approximation is given by:

Eb=M (—g—) . M=max{|f"(x)|}, x€[1.2,14], h=0.2

Since f"(x) = 2Inx 4+ 3 > 0 is an increasing function on the interval [1.2, 1.4],

max{|f"(x)|} = max {|2Inx + 3|} = 2In(1.4) + 3 =~ 3.6729.

2
Therefore Eb = 3.6729 x 07 ~ 0.3673.




Q4: Consider the linear system of equations: " 3+ 3 =06 points ”

1 2 -1 X 0

4 7 y|l=10

-1 2 5 z 2
~~ T —— ==

A X b

a tain a tfactorization of the form A = or the matrix A.
()Ob'f izati f the f A= PTLU for th ix A

(b) Using (a), find the solution x of the linear system of equations.

Solution.

(a) First apply the row interchange R2 <> R3 on A:

i 12 -1 00
A=|-12 5 |=P=P = 01
2 4 7 10

(b) Applying the elementary row operations R2 + R1 and R3 — 2R1 on A gives:

o O+

1 2 -1 = =
~ A -1 A 2
A=104 4|=U=sly="R=""no_1, Ly=22==2 L|Ly=
0 O 9 All 1 All 1
[ 1 00
L=]1-1 120
L 28 1

(c) e Solving the system (PTL)y = b, i.e.

1 00 v 0 " 0
2 01 Vol =10 gives | vo | =] 2
-1 10 Vs | 2 V3 0

e Solving Ux =y, ie.




Name:........ .. Firstoame:... Band ; 01

Higher Schoot of Technological Education - Azzaba, le 2500672025

P /-«-— e
— Azzaba Skikda > ne. 2 Time : 2h
Department of Technology HE inn ,&‘ I ‘
i =i
Alig 3 pdiea aiat 43 o= Lyl | DOMI {Civil Engineering)
ﬁJﬂ]EJ&‘iﬁ%j(é‘] Band : 01

Q1 : why we use high-performance conerete {(HPC) ? (3 pts)
Ars ?(m}sﬁ‘f?%%ﬁ?rﬁmmrlw
High-Performance Congcrete (HPCY is used for its supertor mechanical. durability, and
( acsthetic properties compared to conventional concrete, It 1s specially formulated to -
@ - Meet stringent structural and environmental requirements,
@ - Building lighter, more slender structures

@ - Building Gl thin stractares {bridges, towers)

Q2: What is the difference between High-Performance Concrete (HPC) and Ordinary
Concrete (OC)? (4,5 pts}

A ¥{OC) Lstell Asbas 2y (HPCY) o591 Llle Al G0 3 A - 2

The difference berween High-Performance Conerete (HPC) and Ordinary Concrete {OC) is

based on several key criteria:

- Compressive strength of (HPC) =100 MPa. very high compared to ( OC;)
@- Formulation method of (HPCY  Optimized with admixtures, silica fume, and
superplasticizers

A ,S ) Water'Cement Ratio {W/C) <0.35 for {HPC), compared 10 Ordinary Concrete (OC).

Qs : Give the factors mfluencing slamp of the High-Performance Concrete (HPC) 7 (2,5 pts)
.. . ?{}{?c)yn*yaig@mﬁﬂgﬁgg;ﬁga!ad‘;ﬁ}umi;3,_,,

13 Quantity of age gates and G/S ratio,
Particle size COmposition,

Shape of aggregates.

Water/Binder ratio,

Superplasticizer dosage.

Q4 : What are the main constituents of composite materials ? (2,5 pts)
F A sl gall it S s L g

Matrix (binder)
Reinforcements
Fillers
Additives
interface




Qs : Explain the influence of adding fibers o concrete in both states ({fesh and hardened) ?
 pts) LCE R PRI IR - §1 0 BT IUEL T8 TT 1D EIC IO, P B 0

As r Adding fibers to concrete significantly alters its behavior in both the fresh and hardened
states, so the effects of fibers in both states are;
I, Effect of fibers in the fresh state:
D - Reduced slump (workability).
& - Poor dispersion can create weak zones,
2. Effect of fibers in the hardened state:
@ - lmproved tensile and flexural strengih.
@ - Nicrocracks are Himited {more ductile concrete behavior}.

Qs : Give the following composite designation (3pts)

{90 +45/0/30%hs2
7 rope \ +90 ° \
L ~90° —20" l@-&x/(i'go/hs)&/bav']s
+45° | +457 -
&
g —45° —45°
%- g go
< 30 30°
Y +90° +90 ©
—5g ° | 90
5 et B ‘ ; ﬁ [+
e _ (:)} )S 4 P
—45° “45°
o) S
6" (Z% G- cﬁ
300 ) 5 | 300 &
g ]
@ i [+
—45° o —45°
=
+45° ? % +45°
—op @ & —9p°
X & e . o
30° 30°
—45¢ » 45
S =]
w50 (] g +45°
- 112G . :9_2_
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Higher Normal School of Technological Education, Skikda

The Second Exam in a scale DCMI Uune 2025)
Exercise N°1

-~

O | \

1) Calculate the number of unsaturation ( C.t:dl ple suc)  for CsHygO, and then draw the

corresponding formulas Chain, e Zu.al 342l é..al'u & _)TJ 2‘ (
2) Write all the possible structural isomers of the following summarised formulas / two of each

type are enough/: (Jis £ o0 Ole) last] fodl Sl 3 i oLl

o o O r Ol
C¢H,OHCl, CeH,, C,H,CIOH C,H,;N

3) State the possible mesomeric forms of the following compounds (&Sl & gl JEsY ):

OCHs3

G O O O

oH A (2> Exercise N°2: oN
We have the following compound:

A0 ®

1) Give the projection of Newman and Fisher (2w, Oly: blaw] |o) T CHOH
2) Draw the energy diagram (il .L;La;@ and give the most stable 4
. H CH
configurations 1)} 4z ™Y1 <oKLl 3
. ‘ Oj CHO

) (=
Exercise N°o3 © = ;
1) Give the configuration (Z, E , cis, trans ) of the following compounds and name them
according to the ITUPAC organisation: S\ (“l f;i B

HiC COsH H;C H Cl CN
>__< >__ L
; < i i
Cz“s@ CHO H @ CH,4 H @ Cl

Exercise N°4 : Analytical chemistry (Gravemitric methods)
2 1) Calculate the percentage of (%NaCl)in a solid if 3.2450 g of solid gives rise to 1.4520 g of
D

bt” AgCl precipitate when reacted with silver nitrate ?
2) In this case, what is the role of silver nitrate? Mayc; =143.32g/mol, Mn,c1=58.44g/mol
AGCL (il o £ 1.4520 1dodl) 531 o0 f 3.2450 oo 13) (NaCI%) ol 3450 & 21 )
eeaadl Ol s gale s TRl Ol A - delyy Lo

lLiilc";ziJl:yL’
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Higher Normal School of Technological Education, Skikda\/j \

The second Exam in a Chemistry scale (June 2025)
Exercise N°1: Mark X in front of the correct answer; (3do-ly in2® 3| (4l 21 Lla])

1) We titrated 100 cm’ of 0.1 mol/I sodium hydroxide solution NaOH with different volumes (Va)

of acetic acid CH;COOH solution (0.1 mol/1') and found ( J&! 2% P’*"”“” Sy ybet 3 4las)

0 Before titration 5 | |3, the pH = 12.78

X‘[ At volume Va=25 cm’, the pH = 12.78 :
)’E( At volume Va=100 ¢cm’, the pH = 8.72 /\)

[J At volume Va=125 cm’, the pH = 2.95 Pka cnscoon) = 4.76
2) If the Ag;PO, has a Pks equal to 1.8* 10", at a 25 °C, we found that :
P - ) O  The solubility in water S = 1.28%10™ mol/L
© (), O Thesolubility in AgCl (10 M) solution §* = 10" mol/L
V.
-'\ O 128 times decreases solubility 5 » 128 o WSLY! |
@' O The solubility in NazPO,4 (0.05 M) solution 8”* =4.2 * 10°g/L

3) The methyl orange change their colors in range of pH ;J| ga#ly geldl dau I L.B 2l O

)Ei Red in acidic solutions to yellow in basic solutions. N
O Yellow in acidic solutions to red in basic solutions.
O Red in acidic solutions to Transparent in basic solutions.
O Orange in acidic solutions to yellow in basic solutions.

4) In the solubility studies , precipitation occurs when ; 08 13| Caw 1 Sug 4l 4l dulys Lo

O Q=Ksp.
0 Q<K
pH E Q>Ksp.
O, ¢ Fj\ If the solution is supersaturated ¢L2Y! G

5) Consider the following equation (¢ 3,Le Waslall) ; CuO + HSO4 ——> CuSO4+ H ;0

\
ﬁ\ Neutralisation reactions / }4
Precipitation reactions

Complex formation N

O
O
ﬂ Non-redox reactions Q\:

/

j ,
O N T AT ) oan:C)ﬂ“ 'ouuuo-ouu-nnnh//“" ------------- y-.dl” sebrebresbersronannarien T TR TR YA ‘pﬂyll

o - . .‘_;__ ) ! T \ N N
G B P e S0V taw e BN aide o b,
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Higher Normal School of Technological Education, Skikda i
2 Olocal (25 yrd c?m;u "
. - ) %-‘ _
Exercise N°2: ) - ‘
23 3+ -
l‘ Fg#t ¥ Feé +1e—1 R i
O’”-Z()(;:‘-Q’ A=+ 3 :-nn5 U o>l )

Pour la 2™ demi-équation on suit les &étapes suivantes :

a- Détermination du nombre d’oxydation de I'élément principal Cr :
Cr0r 44— ¥
2x+7(-2)=-2 no(Cr) =+l no N donc réduction
X =no(Cr) = +VI O' %(

d- Equilibrer les éléments H et O A I'aide des molécules de H20 :

i
0O |\ 04 + 6e +14H;0* F—= 2Cr* + 21H;0
EAN 7 Hao .
e- L'équation globale s’obtient en éliminant les électrons entre les deux demi-équations :
[Fe?* ——P® Fe’ +1e-] x6

Cr0: + 6e +14H:0* S—2 2Cr3+ 21H.0

0 \/ [sFe"‘-* + Cr,0,% +14H:0* G—= 6Fe® +2Cr3 + 21H,0
| .

3) Clo, + BHsy &— CI + HBO; (milieu basique)
Clo; — a

x+2(-2)=0
no{Cl) = +HIVO, 2 ( no(Cl)=-1 no™\ réduction

CI*4+ 5 & N
- - - ére I - = C}\
0{.( ClO2 + 5 + 2H20 -——-—rl CI" + 40H {1 demi equatlon)q )
BH4 — HBO:
X+4(1)=-1 1+x+2(-2)=0 no” oxydation

X =no(B) = HVC),Q(x:no{B) =+l

BY 4g—» B"™+8e
ol( 5x [BHy + 70H % HB(Q., + 8e + 5H:0 ) {2®¥™* demi —équation)

8x [ClO; + 5e + 2H,O —*» CI + 40H7]

5BH. + 350H + 8 ClO, + 16 H,O 3——® SHBO:; + 25 H,O + 8Cl" + 320H"

( S5BH,s + 30H + 8ClO: =—% 5HBO:+ 9 H>O + 8CI (réaction globale)

O\



Higher Normal School of Technological Education, Skikda

. The second Exam in a Chemistry scale (June 2025)
Exercise N°2: & Lo o5

1) Write the balanced redox equation for the reaction of Fe?* in an acidic (g )solution with

Cr,0,%, The couples involved are (g o/4wS50) LA (Fe / Fe?) et (Cr,0,% / cr

2) Balance the following redox reaction which occurs in basic ((s.cl¥)solution:

CIOZ T BH4- s Cl' + H:B02

Note 4aadu: Half equations are balanced by calculating the degree of oxidation Gy L ys ol w1l

3) What is an oxidizing agent? A reducing agent(@-}i 3 LS Jalll) 2
\ Lot ) il
Exercise N°3: 2~ (-‘Z) 25
1) Name the following complexes according to IUPAC: Ul izl DbV dukize m o~

[Cu(COYCOs] : [Fe(OHYH0)]* : Nay[CoCly] - Li[Cr(OH),]:

(NH4)2[Ni(C,04),(H,0),] :
[COBI’(NH3)5] SO4

2) Write the formula (4anall ) of the following coordination compounds :

v sodium monochloropentacyanoferrate(III) ’
v’ potassium hexafluorocobaltate(11I) ;
v hexaamminefer(III) nitrate
v" ammonium tetrachlorocuprate(II) :
Exercise N°4; L)—’ o3
1) Prove the following relationship R H Y] Je o» : pka + pkb = 14

2) Define electrolytic and non-electrolytic solution (QI:JJJI{JPUI_, wmilied j{J}H)and give an

example,

3) Define acid and base according to Lewis's theory (s e LY y a3 e)

lloll.IGIll|IllQll00..noc|lclti:C)‘j| ooooo A N R R RN T Perranie oo--.t_.,..ﬂj.” R Y R TR LT T tarna, ‘,..A“
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Second Exam in Strength of Materials

Second Year; Common Core In 14/06/2025
' Duration: 2 hours

The use of red ink or similar colors is prohibited

Problem 1:

The beam in Figure 1 carries a triangular load. The intensity of which varies from zero at the left end to
360N/m at the right end. In addition, a 1000N upward vertical load acts at the free end of the beam.
Neglect the weight of the beam.

1. Calculate the support reactions at B.
2. Write the shear force and bending moment equations.

3. Draw the shear force and bending moment diagrams.

4 360N/m
-
A e X
12 m B
1000 N

Figure 1
Problem 2:
In Figure 2, two plates (elements 1 and 2) are joined together by three rivets (element number 3)
1- What types of loads are applied to the elements 1,2, and 37 |

Calculate the maximum stresses in each element.
erify the strength of the assembly.

p=3x10*N, d=10mm,b=100mm,e=>5mm, [61] = [02] = 200MPa, Rye3 = 160 MPa
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