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Exercise 1 : Undamped oscillating circuits
An oscillating electric circuit is constituted of capacitor of cétpace

C_an inductance L with zero resistance. e
a) For the inductance, the potentialis = L%. T
b) The potential across the capacitolig 2%
c) The differential equation of the circuitlis,((j;T?+ic::1 =0. 00000
d) The natural frequenciN,is N, :Zp\/E. >
2 UL

e) The total energy stored in the circuiEs%%

Exercise 2: ( undamped mechanical oscillators).
a) A weight pendulum is always an harmonic oscillator.
b) The unit of the phasg at the origin is m/s.

c) The natural period, of an harmonic oscillator depends on the initial amplitude.
d) If the natural period of an oscillator increases, its frequencyitseases.

e) If the mechanical energy of an oscillator does not appear constentan conclude that there are damping
forces.

Exercise 3: (Forced oscillations and resonance).
a) The amplitude of a resonator at a resonance is very high ( infirtiterd is not damping)
b) One can diminish the amplitude at resonance by decreasing the damping.
c) The quality factor characterizes the sharpness of the resonance.
d) The current at resonance of an RLC circuit is exactly coafgbato the mechanical amplitude at resonance
of a mass fixed at a spring.

e) The addition law of electric potentials is valid for the instardaseralues for efficient values.
Exercise 4: (Power in sinusoidal excited state).
a) The electric supply of a building is through a line of resiseR, with efficient potentiale/,. The power
consumed in the building B and the power factor @5 . The poweiP, loss by joule effect in the line is
P
PmR ————.
° R’Uzcoszj
b) A damped electric oscillator has in series, an inductance wvitiow and L =0.5H ; a capacitor of
2nF . The oscillator is excited by an AC generator delivering therpiat ¢/, =50+/2 sin(wt). The
frequencyw is variable. Fow=10°rad /s, the potential and current are in phase.
c) The value of an efficient electrical quantity is greater than désimal value.

d) When the resistance of an RLC circuit increases, its frequencpaadsis reduced.
e) The value of the power factor of an electric lamgds/ = 1.



Exercise 5: (Progressive waves).
a) A wave is transversal when the medium is perturbed in a idinepgerpendicular to the direction of signal

propagation.

b) A sound wave can propagate in the vacuum.

c) The end of a cord undergoes a sinusoidal transversal motioaqoiehcyN =10Hz and the wavelength
is 2m. The propagation velocity is 20m/s.

d) The in-phase planes of coordinatésand X, obey the relatiorx, - X,= n/ (nbeing an integer).

e) The out-of phase planes obey the relationx,= (2n+ 1)/ .

Exercise 6:

An electron, initially at rest on the platd, is accelerated in the vacuum till the pldBe by an electric
potential 5 . LetlU .| =U . -«

a) The potential ,; is positive. E

b) The expression of acquired energyJi, =% mv.

c) The velocity atBis v= /Z_e\/U B
m

d) The field line of a point electric charge depends on its sign.
e) A capacitor of capacitanc&0”/7F is charged under the potenfiffV . The energy required for the
charging processW =1J.

Exercise 7: (Kinematics).
Ina referentia(O,i ) K ) , the coordinates of a poikt are: Xx=2t, y=4t*+3, z=0.

a) The point has a parabolic trajectory.

b) The motion is in a plane.

c) Time is a kinetic quantity.

A high way has a rectilinear part between poAen dB, 5000m aparA carM going toB, passes i\ at 11
am with a velocity72Km/h. A second caM, going toA passes aB at 2mn pass 11 am with the same
velocity.

d) The equation of motion of the dsli is X, =20t and that oM, is x, = - 20t+ 740C.

e) Both cars meet after 185s.
Exercise 8: (Photoelectric effect).

The extraction work of an electron in zinc is¥8,3 eV
a) the threshold frequency of the metal iss8x10°Hz

b) The wavelength is/ = 0.37//m
The metal receives from an electric arc, a light of wavelehgtid.25//mMm

c) The incident photons power is E=7.96"18V, h=6.6x10*USI
d) The kinetic energy of the electron is 9°1Rg

e) The emitted electron is relativistic. (The electron mas¥ i80°*'Kg ).

Exercise 8: (Quantum efficiency).
The cathode of a photoelectric cell is made of caesiunec#ives a monochromatic radiation of wavelength

/ =0,425mMm. The power absorbed by the cathode is P=1W. The saturationtasrie = 2mAand the stop
potential is Y=1V and h= 6.62.x1¢f
a) The frequency of the incident photonsgis==7.05x10" Hz

b) The exit maximal power of electronsis== 1.6x10"J .
c) The number of electrons absorbed per secohe il = 2.14x16?
d) The number of electrons emitted per secontkis 1.25x16°

e) The quantum efficiency i =5.8" 10°.
Exercise 10: (Work done by Weight).



a)

b)

c)
d)
e)

A crane lifts up a charge of intensity. The charge moves Witveélocity 0.20m/s. The power used by the
crane is? =200 W .

The work done by an object of weight10 N when it falls down from a position at height 15 m is
W =-150J.

The work done by an object of weidPt15 N when it goes up at height 20m\¢ = 300N.

During the sliding of a solid on a rough surface, the work done by the fractiond@akiving work.

The work of the weight is independent of the trajectory.

Exercise 11: (Light waves).
Two splitsF; andF, receive a monochromatic light of wavelength=0.64//im from a light sourcé=. The splits

are considered as two in-phase sources. The inference figan the screen. On considers a plirdf the screen

located atl; from F; andd, from F..

a)

b)

c)
d)

e)

The light vibrations coming fronf¥; and
F, are coherent.
There is a destructive interference at =

/
int dh-dy = (2k-1)= . -
point ddy = () —

d-d; =0 M is at dark fringe.
d,-d;= 3.20/Mm M is a brilliant fringe.
d>-d1=2.24/mMmm M is a dark fringe.

Exercise 12: (Newton laws).

a)
b)
c)

d)
e)

The principle of inertia is applied in all referentials.

The origin of the heliocentric referential is the centre of tidhea

When a solid is not isolated, nor pseudo-isolated, one can say ¢heelttity vector of its centre of
gravity is constant.

The geocentric referential is Galilean.

The theorem of the centre of inertia is valid only in a Galilean refaten

Exercisel3: (Application of the laws of dynamics).

a)
b)
C)

A geostationary satellite has a period of one year.
The projection of motion in the vertical axis is an accelerated motion.
The velocity of a satellite in a circular orbit depends on the mass.

A point of masan=0.8Kgdescends an inclined line of angle 10° relative to the horizdrtalfriction force,
assumed constant, has magnittxRN. The gravity ig=10m/s .

d) The magnitude of the accelerato2is.s .
e) The motion is uniform.

Exercise 14: (Mechanical oscillations).

a)
b)
c)
d)

e)

a pendulum “beats the second) means that a half-oscillation takes 1 second.
The period of such a pendulumTisis.
The mechanical energy of a mechanical oscillator is always constant.

In a place whereg =9.8m/ <, a pendulum of length=20cm is displaced of60° from its equilibrium

position. The value of its velocity at the equilibrium position is 1.4m/sevthere is no damping.
An horizontal elastic pendulum is characterized by an elestistantk=25N/mand massn=300g and
velocity of 0.8m/s the amplitude of motion B8.8cm.

Exercise 15: (electric oscillations).

a)
b)

c)

The voltmeter measures the instantaneous value of the potgtjtial
The voltmeter and ammeter measure the efficient quarititesdl.

I
The frequency pass band is an ensemble of frequencies for which the kcalreys the relatioh £

%



d)

e)

An RLC dipole in series is powered by a generator deliverirgffasient potential of valu&v. One varies
the frequency and the efficient current is measured. At resognbrc@.1A . The resistance of the dipole is
80W.

An RLC dipole in series witlR = 47W, inductancel. = 0.60H and capacitanc€ = 0.1/7F has a quality

factor Q =52.

Exercise 16: (Dynamics of beams).

a)

b)
c)

d)
e)

The magnetic field can deviate an electric particle, but fmsffect on the velocity which remains
constant.

The trajectory of an electric particle in a magnetic field is alveaysilar.

A proton of mass g =1.67x10"" kg enters in a uniform magnetic field =0.250T with a

velocity3.50x 10 m /sperpendicular to the field. The proton chargeeis1.6x10™ c. The radius of the
trajectory isl4.6cm

The electronvolt is the charge acquired by an electron.

The unit of magnetic field is dh.

Exercisel7: (The electric current).

a)
b)
c)
d)
e)

The unit of an electric current is the volt.

An ammeter is placed | parallel when measuring the electric current.

The mobile charge carriers in electrolytes are the electrons.

The sum of currents arriving at a hode is equal to the sum of currents goindpéroode.
The indicator of an ammeter depends on its position in a series circuit.

Exercise 18: (Light).

a)
b)
c)
d)
e)

light propagation requires a material medium.

Light always propagates on straight lines.

One can isolate a light ray.

In a transparent medium, the light velocity is greater than the veloditg ivacuum.

The light velocity in the vacuum 8x1¢ m/s.

Exercise 19: (Magnetic field).

b)

Electric currents can create a magnetic field.

The value of a magnetic is measured with a galvanometer.

The magnetic field at the centre of a solenoid doubles when one doubles ¢imé curr

The magnetic field at the centre of a solenoid changes direction wheurrdet changes direction.
One can isolate the poles of a magnet.

Exercise 20: (radioactivity).

a)
b)
c)
d)
e)

g radioactivity corresponds to a disexcitation.

Radioactivity makes use of external electrons.

a radioactivity corresponds to the emission of electrons.

The activity of a radioactive source is expressed in Becquerel.

The activity of a source decreases exponentially as the time increases



