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First exercise (7 points)
Part of
the Q Answer Mark
Ala 0.5
The expression of i: i = 49 _ o Qe
dt dt
A.lb _ du 0.5
UMD:UMB+UBD:>E:R|+UCZ>E:RCd—tC + Uc
A.2a ot ot 0.5
i:C% :Cie = 0= —e ",
dt RC R
A2b _ E 0.25
Attheinstantty =0, lp = R
A2.ci | Attheinstantty =0, lp =55 pA = R =54545.45 Q. 0.5
A2cii | Fori=0371p=20.35~20 pA,t=1=35s. 0.75
A2d | 1=RC =C=641pF. 0.5
Bl | Electric energy W = % CE? = % x641x 10°x9 =2,9x10%) 0.5
B.2a | The duration: At =5t =175s. 0.5
B.2.b -3 0.75
The average power of the discharge : ﬂ:w =1.65x10° W
At 175
C.la ) 3 W 0.5
W; =% CE =29x107)= P, = le 29W.
C.lb ) W 0.75
W;=%CU; =28.845)= P, = T2:28845 w
C3 To increase the power consumed by the flash lamp during discharge. 0.5




Second exercise (7 points)

Part of
the Q Answer Mark
Al The weight m§ and the force of tension T in the spring 05
A2 | Atequilibrium, T=—-mg = T=mg=mg=kXx,. e
Bla | KE= %m\/2 0.25
Blb | Pg, = %k(x+x0)2 0.25
B.1.c PEg = — mgx 0.25
B.2 ME = KE + PE +PE, 0.25
ME = 1 mV? + 1 K(x+X,)* — mgx .
B.3.a _ dME 1
ME is conserved = T =0 = I m2vx"+ $K2(X + Xo) v—mgv =0
= V (mx" +kx, —mg + kx ) =0
But V # 0 and mg = kx, therefore x" + h x=0.
m
B.3.b This differential equation is of the form x"+ we> X = 0 therefore : 1
Wo = \/E and Ty = 2—71:2rr \/E
m ®, K
B.3.c 0.5
mg=kxo = M =2 = T,= 2n /ﬁ
k g g
C1 The missed values are :0.321; 0.799 . 0.5
C.2 See figure 0.5
20‘& Xo(cm)
16
12
8 -
4 -
T,
0.2 04 06 08
C3 The curve is a straight line passing through the origin. 1.25
The slope is : a = % =0.25 m/s°.
0
On the other hand :
T2=4n?2 andg=4n2 20
TO
=g =9.86 m/s’.




Third exercise (6 points)

Part of
the Q Answer Mark
Al The wave aspect of light 0.5
A2 The two sources S; and S; are monochromatic and coherent 0.5
A3 We observe interference fringes : 0.5
- alternate bright and dark fringes ;
- rectilinear and equidistant
- parallel of S;and S,
A4 1
Bright fringe: 6 = kA = X S x= kL
D a
Dark fringe: 6 = (2k+1) = & = X= (Zk+DAD
D 2a
A5 0.5
| = Xye1— Xk :(k+1) }\'_D - k)\._D = }\'_D
a a a
B.1 each radiation of the white light gives out at O a bright fringe; the 0.5
superposition of all radiation at O gives the white color
B.2 0.5
Xy = kXVD et Xg = k}”RD = AR > A= XR > Xy
a a
B.3.a 9 0.5
x= 2D _, 4x10°(in nm) = —kAXZX;LO = A (innm) = 2000
a 1x10 K
B.3.b 0.75
400<) = 2000 <800
25<k<5= k=3, 4and5
=> M= &;0:667 nm; A= @:500 nm; A3; = @:400 nm .
c The abscissa of points on the screen where the radiations arrive in 0.75
. . (2k+1AD
opposition of phase is: x = BT =
a
2k, +DA,D _ (2k, +1)A,D N
2a 2a
2k, +Dr,D _ (2k, +DA,D N (2k,+) A, 5.
2a 2a (2k,+1) A, 3’
M<Ai= k> ky;
900k, + 450 = 1500 ko+ 750 = 3k; — 5k, = 1.
This equation is verified for k; = 2 and k, =1 (first solution)
-6 3
 (in mm) = (4+1)450>;101 x2x10° _ o0
X
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