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First exercise (7.5 points)
Part of
the Q Answer Mark
1 The forces acting on the skier :
e Normal reaction N ;
e Weight mg; 3/4
e The frictional force f
Diagram.
22 P =MV sinceV =Cte = P = Cte. 3/4
2.b P — — - .
y = Mg + N +f =0 project along x’x: Mgsina —f=0 1
= f=Mgsina =400 N.
3.a 3 B
d_P: Mg+f+N+F1:£
dt At
Projectalong x’x = —f, = MV, — MV, __ MV, = f,= 800 N.
At 1
AP = ﬁo —Pa =
Or:.—-= Fot = = Fex
ar -2 Fe e
Project along x'x : O_ZN’* =Mgsino—f —f, =0-f, =—f, = f, =800N
3b Because friction and braking forces 1/2
3¢ I AME=W(f )+W(f,) = MEs-MEA=W(f )+W(f,) =
-1/2 MV? -Mg AB sina = - f AB— f,. AB 1
— (40x900) + (400 x AB) = 1200 x AB => AB =45 m.
4a AGPE = GPE; -GPE, =0-Mg ABsina = - Mg AB sina = - 1800 J 3/4
4aii | W(Mg) = Mgh = Mg AB sino = 1800 J 1/2
4b [ A(GPE) = - W (Mg). 14
S AM.E = AK.E+ AGP.E=W(f ) +W (f,)
= AK.E=W(Mg )+ W( T )+W(f,)
sinceW(N)=0 = AK.E= DWW,
= . 1
Or: AM.EE = AK.E + AGP.E=W(f )+W (f,)
—AKE.=W(f )+W(f,)-AGP.E = W(f )+W(f,)+W(Mj)
Or W(N)=0 = AKE.= > W,




Second exercise (7.5 points)

Part of

the Q Answer Mark
Al '
2 Ugp = UL = L% = —le\/ESin((Dt—g) Y
ALD Uy =uBD:>—LIm«/§sin(oat—g) = Uﬁcoswt:uw\/ﬁcos(g+mt—g) = U\2cosot
By comparison: U2 = Lloy2 = L =0.032 H =32 mH. )
Y4
Or: —leﬁsin(mt—g) =U+/2 coswt
Fort=0: U\2 = Lloy2 = L =0.032 H =32 mH.
A2a | du, 1. 2 .
I = e = Ug = Ejldt = asm(mtﬂp) Ya
A2b
Uy, =Ugp = U2cosot = gsin(mt+£) — U2 cosot = ﬁcos(ﬁ—mt—ﬂ)
Co 2 Co 2 2
o |«/’ ~ P
By comparison: U2 = — C =32x10° F =32 pF
12 %
Or: Uy =Up= Uﬁcoswt: —sin(mt+£)
Co 2
12 .
Fort=0: U\ﬁ——sm( ;) = C=32x10° F =32 yF
B.1 | Connections of the oscnloscope
Ya
iz Uaw = Upg T Ugp + Upy=
: 2 .
UV2cosot = —Llaoyf2 sin(ot+¢)+ C—Sln(mt—i-(p) + RIV2cos(ot +¢)
® 1
1
For ot =2~ = 0 = —L|\/§COS(|)+£COS(|)—R|\/§Sin(p = tanp= SO
2 Co R
B.3.a 1
T:4ms:>f=?=250Hz. Ya
B.3.b
|| = 2% _ T rad, Y
8 4
B.4.a | Current resonance Ya
B.4.b 1 1
¢=0=tanp =0 = = Lo, = LC = —. 1
g Wy
B.5 ]
o=" =1-Co ¢ 1oL 3510%F=32yF
4 R Rw 1%
1 1
=>LC=— =L= >=32mH
oy Coy




Third exercise (7.5 points)

Part of

the O Answer Mark
A.LL |, X and n?are positive = n°- 4 > 0 = n > 2 = the smallest value is
n=3. 1y
A.l.2 n2
A=ky—— 2 = A =656.46 nm. Yo
Al3 |In these conditions:
n=4 gives A =486.13nm
n=5 gives A =435.05nm Ya
n=6 gives A =410.17 nm
All.l | Ground staten=1:E; =-13.6 eV. "
A.ll.2 .
1% energy level (excited): n =2: E, = 13 6
1Y,
Ez=-151eV; E;s=-085eV; Es=-054eV andEg=-0.38eV !
A.1.3 | The atom is ionized whenn — oo = E,, =0 "
B.1
W = E =\ —E =5.65x10"m = 565nm
Ay W, Ya
B.2 | The radiations of Balmer series that can produce photoelectric emission verifies the
relation A (A,; y
Hg, Hyand H; produce this emission because A (A, ’
B.3.a _ PS XS _ _5
Po= 1D =2.04x10"W %,
B.3.b P, xA
N, = o _Toxhy_ 4.99x10"photons /s
4 Ephoton h xC 3/4
B.3.b | The number of effective photons = number of emitted electrons N,
= Ne =1 x Ng = 4.37x10" electrons/s Y,
N
I, = Ct' D€ _6.99x10°A




Fourth exercise (7.5 points)

Part of

the Q Answer Mark
la - - . -
(m+m;)OG =m 00 +m;OM = OGzz v
1b 1 m
|(sys) = I(rod) + |(s) = 1= Emﬁz X2 = (4X +€2) Y
2 1 ? 2, 2\nr2 m
ME = N 10" — (m+m,)gOGcos6 = 4(4x +09)0° — ngcose Ya
3.a
ME=Cte = IME _ 5 = M2 2)00+ Mgxo'sin =0, 07 20
dt 12 3
Ya
. " 4gx
For small angle sin6~0 (rd)= 6" + | ——— 10 = 0.
dx° + /1
3.b | This differential equation has the form:
2 1
0"+ 020=0= @, = / L %
i 2 2 2 2
ﬂ = 1f4x ;f a4+ ! To iS minimum when dl 0 for x
dx 2 X X dx 0
1%
e}o,ﬂ = 4x2—¢*=0 ;then Tois minimal for4x’= /%2 = x = g .
4.b 2 2
o+ 0
T, = T:ZﬁzlAls s
2
5.a /
T, = 27:\/%:1.615 1y
5.b.i | The phenomenon of amplitude resonance will take place when the proper period of the
exciter becomes equal (very close) of that of the resonator. As To = 1.41 s of (P) is 1
smaller than To; = 1.61 S of (P3), therefore the phenomenon of resonance does not take 2
place
5.b.ii (P1) oscillates with large amplitude, therefore it is in resonance of amplitude with (P);
and then the proper period of (P) is equal to To;. = 1.61s. 4x°— (1,61)°x + ¢* =0
= The solution of this quadratic equation gives; 1%

X1 =53 cm (rejected because it is > than g =25 cm) and X, = 11.75 cm (accepted)
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