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s
¥[7pts] |
Given the bulk spherical conductor (S1) of radius R, having
the charge - (Q being positive). A second spherical
‘conductor (S,) of internal radius R; and of external radius R,
. initially having on jts external surface the charge 2Q. (S))
“and (S2) are concentric. ' : :
:1. Determine the characteristics of the’ electric field vector at
- point M so that OM = r with r > R;.
2. Give the repartition of the charges on (S,).

3. Indicate, without calculation, the direction and the sense of
the electric field between (S1) and (S3).

Ii- [6 pts] ,
Given the adjacent conductor traversed by a
constant electric current I,

Determine the characteristics (direction, sense and
magnitude) of the magnetic field at the point O.

U- 7 pts] |
Given the optical system indicdted in the figure below.

1. Determine the position of the image focus F’ of the system.
2_. Determine the position and the nature of the image A’ of a point object A situated at a
distancel0 ¢m in front of the system.

——
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/D/— A marble m is launched horizontally
/" with an initial velocity Vo =9 m/s from
the lowest point A of a circular vertical
frictionless loop of radius R = 2 m.
Does the marble complete the entire
round of the loop? _
(given: g =10m/s%) (8 pts)

" The blood bottle in a;blood transfusion is
at 2 constant average height h=1m above
the vein of a patient where the pressure is . AE
Py + AP _

(Po= normal atmospheric pressure = 10°p,, AP=2000 Pa) -
given : Sp= 0.1mm?, Sa=20cm’, Pricod = 1200 kg/m’® ,
g =10m/s , , '
'1- Show that V4 is very small with repect to Vs.
2- Knowing that the blood is an ideal fluid, determine the
speed Vp of the blood at B. :
_ 3- Find the volume (in liters) of blood passing through z
the vein during 1 hour. . ¥ e
: \\0\\ (6 pts) S‘j}
’I,,Q-
V1~ One mole of a diatomic ideal gas passes
from the state A to the state B as in the" : 1‘P
adjacent figure. ’ :

Given: Cf%R,Cv =%R _ 4Py I

1) Compare between the temperatures
T and Tg. Deduce the nature of the
simplest transformation between A '
and B.

2) The cycle is completed with an isobaric Py b----
process followed by an adiabatic process.
Draw the corresponding cycle. s

3) Find the variation of entropy between A
and B in terms of R.

(6 pts)
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FACULTY OF MEDICAL SCIENCES
FACULTY OF DENTAL MEDECINE
FACULTY OF FPHARMACY
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Time: 1 hour

I [5pts] ' . :
The position of a point-mass M of 2 kg, moving in an horizantal plane (xoy) is given
by: : ' :
x=2cost
_ y=3sint
. Determine:

a) The trajectory of M.
b) The instantaneous velocity and acceleration OF M.
c) The force F producing this motion.
d) The moment M of ¥ with respect to the origin. .
. -What can you say about the angular momentum of M with respect to,
the origin? o

I1. [8 pts] ‘
A bullet of mass m = 50 g is fired with an initial
speed Vo against a block of mass M = 850¢g
‘initially at rest, atiached to the extremity of a
spring of constant k = 2400N/m. _
The bullet collides with the block ,and stuck with it just after collision, the system
moves with an initial velocity V, compressing the spring by a maximum of
xg=40cm. '
a) Knowing that a constant friction force f= 20N, works against the motior. of the
systern, find the speed V of the system just after colitsion. '
b) Find the initial speed ¥ of the bullet.

ML [7 pts] )
An idez! gas describzas the figured Carnot-Cycle.
a) Find the aature of the transformations
AB, BC, CD and DA..
b) Knowing that the work of AB-trans-
formation is: [Wag! = 1200 J, deduce the
value of Qas. g
c) Find the efficiency of the cycle. , - iy
Deduce Cicp.
d) Find ASaj3

P

12 9




IV. (7 pts] _
An indefinite plane is. uniformly charged on its surface with a charge density
c>0. '

2 Use Gauss’ theorem to determine the | *B
electric field ata point M situated at a
distance x away from the plane. ' 9%

b. Deduce the potential difference XJ
between two points A ans B situated V!
respectively  at Xa and xg from the
plane. -

Xg

V. [6pts]
- " Consider the circuit of the adjacent
figure:

Determine, at equilibrium e
(standing mode), the currents 1y, Lz,
15, and the charge of the capacitor.

VL [7pts] _
" A luminous object AB =1 cm is placed at 3 cm in front of a converging lens

(L,) of focal length 2 cm; 2 second converging lens (L) of focal length 3 cm 18

placed at 12 cm from (L) as indicated.
Find the position, naturé and size of the final image given by the system.

L, L,
B ‘ T
4t | .
A oll (o}
|
-4-——"'——"'-4—-——-——"
3 cm 12 cm
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LEBANESE UNIVERSITY Date: 28/9/2004
Faculty of Medical Sciences Duraiion: 1h
‘Entrance exam for the 274 year :
of the academic year 2004-2005
Subject: Physics
I- [ 6 pts]
An infinite cylindrical conductor, of radius R, is uniformly
charged over its surface by a positive surface charge density

o> 0.
Determine the electric field at points A and B inside and

outside the cylinder, respectively.

II- [7 pts] - , : : .

Consider the circuit shown in the adjacent figure. 1 f"_TH\/\/ﬁ _
I. Determine the value of the current in each .

branch of the circuit. , v '

2. Deduce the electric potential difference between points b

A and B. : , 210

III- [7 pts] . '
The optical system of the adjacent figure consists of a (D _I(DEJ
spherical diopter (D)), of radius of curvature 10 cm and
of center of curvature C, and of a plane diopter (D3).

The distance between S, and S5 i5 3 cm. L ' ‘ 4

I. Determine the object focus F of the system. (OF A S |S:
2. Find the position and the rature of the image A’ of a '
point object A placed at 5 cm fiom S

IV-[5 pts]

A tark, of large cross-sectional area, contains water (ideal

liquid). A hole, of cross-section irea s=1cm’, is made at a

point O at the bottom of the tank as shown in the adjacent

figure. The water flows out of the hole with a volume flow rate
- Q=5x10" m%s.

I. Calculate the speed of flow of witer at point O.

2. Calculate the value of the initjal treight H.

3. If water is replaced by another ide al liquid, does the speed of

flow change? '

Take: pyaer = 1000 kg/m*® and g =10 m/s’.




V [7 pts]

. . 7 5 '
One mole of a diatomic ideal gas (Cp = 5 R, Cv ey R) passes from a state A to a state B.

(Pe= 7") through an isochoric transformation during which the gas loses a quantity of

heat equal to 375 R; R being the universal gas constant.

l. Calculate Tp.
2. The gas then undergoes an isothermal expansion BC, followed by.an adiabatic

compression CA. Draw the corresponding cycle of the transformations.
3. Calculate, in terms of R, the work Wea-

VI- (8 pts] ‘
A ball (A), of mass m, is released without initial (A)

velocity from a height h and moves along a

frictionless track as shown in the adjacent figure.

The ball (A) collides elastically with a block (B), - h . _ (B) K

of mass M = 2 m, attached to spring of constant 'm
K.

| Determine, in terms of m, g and h, the velocity ' " '
of (A) just before and just after the collision.

2 Determine the velocity of (B) just after collision.- Deduce the maximum compression

of the spring.

/36
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LEBANESE UNIERSITY Time : 1 hour

Faculty of Medicine, Dentistrv and Pharmacy Date : 31/13/2006

Entrance Exam to 2°° vear
Academic year 2006-2007

Subject : Physics

I- {8 pts]

A block, of mass M, slides on a plane presenting a friction - A :
coefficient p and inclined by an angle a with respect 1o the \\ /\%
hornizontal. ‘1 \{K

1. Starting from rest at point A, detenmine in terms of g, o, it

and h, the speed of the block at point B. ' ' \E
2. Deduce the relation between « and p so-that the block can : ¢

slide.

IL- [5 pts]. .
A tank of large section, of height h =20 m and| _
filled with water of density p = 10° kg/m®, is [
connected to a horizontal tube of section S

. ) S
having a narrower section sy = ok

1. Calculate the speed of water at M.
Take g = 10 m/s*

2. If we close the horizontal tube at B, at
what height b’ does the water rise up in the
vertical tube MN open to air?

1I- {7 pts] tp

One mcle of a diatomic ideal gas (Cp=7/2 R and Cy = 5/2 R) B

performs the adjacent cycle of transformations in a Clapeyron 4Pgt--=--

diagram (P, V). Let Ty be the temperature of the gas at state A.

1. Find V¢ in terms of Vj so that the transformation BC is

isothermal. \\

2. Calculate, in terrrs of R and To, AUag, AUgce and deduce Py f---- A < %j

AUga. : t vV
Vo Ve

/33
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LEBANESE UNIVERSITY
Faculty of Medicine, Dentistry and pharmacy

Date: 18/10/2007
Duration: 1 hour

Entrance Exam — Academic Year 2007-2008

Physics

I- [8 points] .- .= . . . R SR

A particle of mass m is launched from point A with a

velocity \_/o inside a vertical circular track of radius £.

1) Determine the speed of the particle at point B as
function of Vg, 6, £ and g.

of B for which the particle leaves the track.

1JI- [4 points]

A massless spring of constant k is compressed by a
distance x by two blocks of masses m and 2m. The
two blocks are not attached to the spring. When the
spring is released, the two blocks move in opposite
directions. Applying the necessary laws of*
conservation, determine as a function of k, x and m
the speed of each block just after the release.

1

ITI- 8 points] -

One mole of an ideal diatomic gas undergoes an
isothermal expansion AB from state A (Vo, Pg) to

P : .
state B (4Vy, -Z"—) as shown in the adjacent figure.

1) After the isothermal expansion AB, the gas
undergoes an isobaric comgréssion BC

followed by ar. adiabatic tran&f&ﬁnation CA.
Sketch the twc: processes on the PV-diagram to
complete the cycle ABCA.
2) Ifthe expression of the work done during the
AB expansion is | Wasl =2 Py Voln?2, -
- determine Qug .
3) Calculate the variation in entropy ASap.

4) Ifthe efficienc y of the cycle is = }4-, calculate
Qsc.

\3 |
172

a

2) ForVp=6m/s and £ = 1 m, determine the value 6,

Py

2m

Isotherm




tv-wpoind] -

A straight wire qijﬁﬁﬁitc length is uniformly charged with a linear charge density A >0.

e 1) Determine ,th?_?iﬁﬂfiﬁ field E?’t a point M situated a distance r from the wire.

2) A point charge q\< 0is ;ilaced at M. Determine the electric force F exerted on this
point charge. :

V- [4 points] ' o ' e -

Consider the system formed of three point charges qi, qz
and q; placed at the vertices of a square as shown in the
adjacent figure. _ :
1) Determine the electric potential created by the system
of charges at point P.
2) What is the work done by an external agent to bring a
- point charge q from infinity to the point P

0

g/
I~

“VI- [8 points] !
The optical system shown in the below figure is formed of the following two lenses:

- Converging lens (Ly) of focal 1enith 10 cm;

- Diverging lens (L) of focal lengt W5 cni.
A real object AB of size 1 cm is placed 20 cm in front of (L1). The two'lenses (Ly) and
(L,) are separated by a distance 10 cm. : - e

Determine the position, nature and size of the final image formed by the system.

) b
- ~ SO . ) -~ —
4 T

B
| .
A Oy 0,
< 50 om ) 10 cm. "

' Y . AL
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LEBANESE UNIVERSITY Date : October 8th 2008
Faculty of Medical Sciences Duration : | hour
Faculty of Dentistry
Faculty of Pharmacy

Entrance exam to 2™ year
Academic year 2008-2609

Subject : Physics

{- [12 pts]

The vertical track shown in the adjacent
figure is formed of a curved part AB and a
circular part BC of radius R.

A particle (P}, of mass my, is released
from rest from the point A whichisata
height h. At point B of the track there is
another particle (P;) of mass m; = m;
initially at rest. (See figure).

1. Determine, in terms of h and g, the
speed V, of (P;) just before hitting (P,).

2. After collisior, (P,) sticks to (P;) to
form one system [(P)), (P2)]. Determine, in \

terms of h and g, the speed Vy of this \
system just after collision. B
3. Determine, ir terms of R, the minimum height hgi, so that the system remains in
contact with the circular part.

L

C
o

OOy X T OO e
< " o

4p

II- [8 pts]
An ideal gas undergoes a reversible cycle ABCA. formed of: Pyp----- + A

- an isothermal expansion £ B (V3 =8 V;);

- an adiabatic cornpression i3C (Ve =2 Vi) ;

- an isobaric compression C.A.
1. Sketch the (P, V) diagram of the cycle ABCA.
2. Knowing that th: work don s by the gas during
the BC transformation is lWB_-; = 500 J, deduce
AUCA.

<....-----------..-_....

3. Knowing that G g =+ 500 J and T = 200 K,
find ASap. Deduce ASca.
e T

v



111- 7 pts]

Consider the conductor shown on the
adjacent figure. Applying Biot and
Savart law, determine the total magnetic
field B (magnitude and direction)
created at pomt O.

M

IV- [6 pts]
Find the currents I;, I; and I3 in the
circuit of the adjacent figure.

V —[7 pts]

Consider the optical system formed of
two converging lenses (L) and (L) of
focal lengths10 cm and 12 cm
respectively. The distance between the
two lenses is 002 = 35 cm.. A plate of
parallel faces (P), of index n= 1.5 and
thickness € = 3 cm, is placed between
(L1) and (L2). (See figure)

Determine the position of the image
focus F' of the optical system (L1, P,
La).

40)

20

A

L

AL

®)

(L21 A
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LEBANESE UNIVERSITY ' Date: 13 October, 2009
Faculty of Medical Sciences Time: 1 hour

Faculty of Dentistry

Faculty of Pharmacy

Entrance Exam to 2™ year (2009-2010

PHYSICS

Problem (1): 8 points ? i

An infinite plane is uniformly charged with a positive
surface charge density (+o).

X .

(+a)

1. Using Gauss’ law, find the electric field vector (magnitude and sense) created at a poini M
situated at a distance x from the plane.

2. Consider two parallel infinite planes uniformly charged (+a)
with densities + o and ~ o, Determine the total electric field
vector (Magnitude and sense) at every point in space. (-5)

Probiem (li): 7 points

1. Consider a semi-circular wire of radius R and center O -Q(a)

traversed by an electric current of intensity | (figure @), / | R/

Derive the magnitude of the Magnetic field vector created [
_________ L L C R

at the center O and indicate its sense,

2. Deduce the total magnetic field vector at point P created
by the circuit shown in figure b’

Problem (lll): 5 points

The prism ABC in the adjacent figure is of index of
refractionn = 1.5, and has a reflecting surface AC.
Draw - with justification - the path of the luminous
ray Sl incident normal to the face AR of the prism.

27



Iz

"7, in the plane of the disc, hits the disc tangentially at the

Problem (IV): 8 points

An ideal liquid of density p is flowing in a horizontal
flow tube of cross-sectional areas S, and Sg at A
and B respectively, such that end A is open to free h

air. The liquid leaves the tube from A with a speed J
Va.

— B —
1. Find the expression of the fluid pressure at B as T

a function of va,-p, Sa, Sg and the atmospheric
pressure P,

2. Deduce the expression of the height h of the fluid above B (assumed static) as a function of
Va, S, Sg and the gravitational acceleration g.

Problem (V): 12 points

Consider a homogeneous disc of mass M and radius R of
moment of inertia I, = %MR2 relative to the horizontal axis

A passing through the center O and perpendicular to the
plane of the disk. The disc is situated in a vertical plane
and could rotate around A.

A particle of mass m = M/10 moving with a constant velocity

highest point A and sticks to it (see the figure).

1. Determine the moment of inertia |s of the system with
respect to A.

2. Calculate the angular velocity @ of the system just after the collision.

3. Calculate the angular speed of the system at the instant when the particle reaches the
lowest point.

Remark: Take the horizontal plane passing through the lowest point as a reference for the
gravitational potential energy of the system.

129




LEBANESE UNIVERSITY Date: 21/9/2010
Faculty of Medicine Duration:1 hour
Faculty of Pharmacy

Faculty of Dentistry

Entrance Exam — 2" Year (2010-2011)
Subject: Physics
I- [13 pts]
A solid sphere of mass m, radius R and moment of inertia
= ngz 1s released without initial velocity from point A A .
over an inclined plane of angle a with the horizontal. Point

A is at a height h. Assume that the sphere rolls without h

slipping over the incline AB. a u

1. sa) For what reason does the sphere roll without sliding ¢ B Wéil
- along AB?

, ~b) Find an expression for the speed Vg of the sphere at point
B in terms of h and the gravitational acceleration g.

2. The sphere hits a block of mass M (M = 3m) with the speed Vp and sticks to it. The block,
nitially at rest, is attached to a spring of stiffness k. Neglect all friction forces along the way
from B to the wall.

a) Find the speed V of the system (m, M) just after collision in terms of @ and V.
b) Determine the maximum compression X of the spring as a function of 1%, ¥ and Vg.
?"iﬁ"-.'r e /c:.‘,- ¥ Ja,
I1- [7pts]
One mole of an ideal gas undergoes the cycle with the
following transformations: : Np
A — B : adiabatic expansion, such that Vg =2 V;
B — C : isobaric compression;
.C — A :isochoric transformation.
i, 1. Find P, Tp and T¢ in terms of the adiabatic constant y,
the pressure Py and the temperature Ty of state A.

2. Calculate Qca given that [ Qsc | =2000 J and the efficiency Pel ____ B
of this cycle is = 0.3. ' E
3. Compare the efficiency n of this cycle with that of a Carnot Vo Z:VD
cycle operating between the same extreme temperatures of
this cycle. Takey=1.4 .

Po} ----

IT1- [6 pts]

Consider a capacitor of capacitance C; = 5 pF initially charged by q;= 60 nC. A second capacitor
of capacitance C; = 1 uF initially uncharged is now connected in parallel with the first capacitor.
Determine the charge and the potential difference across each capacitor long time after
connection.

1/2



IV-1{7 pts]

1. Using Ampere’s law, determine the magnetic field B,
created by an infinite straight conducting wire traversed by a
current I, at a point M situated at a distance r from the wire.
2. A second infinite wire is placed parallel to the first at a
distance 3r from it is traversed by a current I” as shown in the
figure. What is the value of I” such that the resultant magnetic
field B is null. The point M and the two conductors lie in the
same plane.

V- [7 pts]

Consider an optical system formed of a spherical diopter of radius of curvature 5 cm and a plane

diopter as shown in the below figure.

11321

Sz

V+

A QD>

15 cm 15 cm

e I
/

A 4

Determine the ﬁition E}j-’!é ﬁétﬁlzgz}of the final image givén by the spherical-plane system of a

real point object

2/2

~placed 15 ¢m in front of the spherical surface.
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LEBANESE UNIVERSITY Time : 1 hour

Faculty of Medical Sciences Date : 13/9/2011
Faculty of Dentistry
Faculty of Pharmacy

2nd year Entrance Exam
Academic year 2011-2012

Subject : Physics Number of pages = 2

I—[8 pts]

A spherical conductor of center O, radius R, is charged positively by a charge Q.
Determine the Magnitude, sense and draw figure of the electric field and the electric
potential outside and inside the sphere.

IT - [6 pts]

A circular wire (loop) of radius R and center O is traversed by a
steady current I as shown in the adjacent figure. Determine the
magnetic field (Magnitude and sense) created at the center O of
the loop.

X - [6 pts]

A glass sphere of radius R = 15 cm and index of m

refraction n = 1.5 is placed in air. Determine the

position and nature of the final image given by 2 S S,

the sphere for a real point object ‘A’ placed in air \U +

15 cm from S]. - > » ’
I5cm cm

IV —[13 pts]

Consider two blocks of masses m; and m; attached by M,R)
an inextensible massless chord passing around a ms =
pulley of mass M, radius R, and of moment of inertia A
I = % MR?. The pulley rotates without friction around my
its axis. Block m; moves with kinetic friction {of
coefficient p) up along a rough inclined plane of «
angle of inclination a. = 30° with the horizontal as

shown in the adjacent figure.

Given that m; =my = M:

- —
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)
2)

3)

Express the acceleration of mass m; in terms of it @ and the gravitational acceleration
g.

Assuming that the motion of m; becomes uniform, what must be the value of the
coefficient of kinetic friction p between m; and the inclined plane?

As m; is moving with a constant velocity v,, the chord holding it is cut. Write down
the time equation of motion y(t) of block m, before it touches the ground.

V —[7 pts]

One mole of an ideal diatomic gas at initial state A (P,, V,, T,) undergoes the following
thermodynamic cycle:

- AB: Isothermal transformation such that Vg =2V,

- BC: Isobaric transformation

- CA: Adiabatic transformation

Given Cy = %Rand Cp= %R

)
2)

3)

4)

Plot on a (P, V) diagram the above described cycle.
Determine in terms of T, and the adiabatic constant y the temperature at each state.

Find in terms of R, T,, and y the quantities of heat exchanged during each
transformation stating whether the heat is gained or lost.

Determine in terms of y the efficiency of the cycle.
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