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First exercise : Harmonic oscillator 7
A1 | Mecahnical energy : ME = PEg + KE = ME :%k-x2+ %m-v2 Y
No friction= mechanical energy is conserved =ME = constant.
Derive both sides with respect to time Y,
A2
dME : . W, K
—— = kxxX'+mw'=0=x"+ —x=0.
dt m
X = — Xm sin(mot) ; X' = — Xm wo CoS(wot) and X" = Xp o sin(owot)
Replace in the differential equation:
A3a K K ” 1
Xm @) sin(oot) — — X sin(wot) = 0 = Xm sin(wet) ( 0z~ —) =0 = wp :\/:.
m m m
asb | T zﬁzzn\/E = 0.2n=0.628s 3/4
- o, K
X' =— Xm oo cos(mot) ;attp=0:x=0and v=— Xy 0o=- Vo
V, m
Xp= 20 = —
as | 0T G T ok Yy
. . 1., 1 2 m
OR : Mecahnical energy is conserved = EkXm :Emv0 =X,=V, M
Curve (1): Mechanical energy, because ME = E; = constant;
1
B.1 | Curve (2) : Kinetic energy because att=0:v =-V,and KE= %mvo2 =E = Ep = KE max L
Curve (3): elastic potential energy because att =0, x =0 = PE, =0
T=0.314s Ya
B.2.a
— 1
B2b | 107 2T &
1
B3 EO:KE0+PEe,:%mV02+O=%mV02 %
1
B4 0.1=%x0.2><V02:>V0:1m/S G




Second exercise : Identification and determination the characteristic of an electric component 7
Al D is a capacitor since its voltage increases exponentially from zero to a constant limiting Yo
| value.

A At the end of charging, the voltage across C is E thus: E = 12V Yo

Att=0s, the current is maximum, i = lp = E = uc; +R3i ; uc =0
A% | Lisl=— =12 —gppA 1

R, 100

UNn=Urv +Uun : E=Urm + R1.i But i=d—q:C M
Al dt dt 1%

= E:uC+RlcOIuC :duc ot Ue = E

dt dt R,C R,C
t

uc=A+Be " att=0=>0=A+B=A=-B

A5 %=_§e—%:_Ee—%+ A B E Y
dt T T R,C R.C R,C

By identification A=Eandt=R;C;B=-A=-E

Using the graph, we get : T = 2 s ; the tangent at t=0, cuts the E-axis at t = 2ms
A6 e
A7 |T=RiC=C= 2 _0.02F = 20 mF, o

100

54 Discharging of the capacitor Ya
B2.a | Pmoc=0.24 W = Rollnad’ = Imax = 0.04 A Z
B2p | UM = Urn + Unm = Upm = Roi + R1i = (R2+ R1) 1 = (Ugm ) max= (R2 + R1) Imax =10V Yo
5.2 | From the graph uc =10V = t; = 0.35s. Ya




Third exercise : The radioactivity of cobalt-60

6
A= m =T= _90'693 = 5.3 years Ya
1 T 4.146x107° x 365x 24 x 3600
3,
2a |No = % x6.02x10% = 1.00333 x 10?2 nuclei ~ 1x 10?2 nuclei 2
505 The radioactive activity is the number of disintegrations per unit time. Yo
oo | A=AN withN=Noe™;t=3T = N=1.25x 10" nuclei .

A=) N=52x10"Bq

£C0 — ENi +2X +7+ {v
3.a | Conservation of charge number: 27 =28+ 27, =Z=- 1.
Conservation of mass number: 60 =60 + A= A =0.

Y

ol The emitted particles: electron and antineutrino

Yo

AM = Miefore — Mateer =(59.9190) — (59.9154 + 0.00055) = 3.05 x 10~ u

3.
“ | E, = Amc? = 3.05x10°°x931.5 = 2.84 MeV

Y

g | Energy liberated by 1 g de Co: E' = NoE, = 2.84x10°* MeV

Y2

2.84x10%
4 | my= =25X2 0055
YT 5.127x10% g

Yo
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