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For: 25
C=C, +C, points
L 0.2p
Li+L,
the impedance Z of the circuit Zz‘f‘z - ! - =% 0.2p
(&) i)
R L-w
i(t)=1- V2 sin(w - 7) 0.2p
ult)=U - V2 sin(ew -1 + @) 0.2p
2 2 2
P= U_ = Z_ 1 0.1p
R R
the maximal active power is realized for the maximum value of the impedance that is the minimal
value of the admittance Y, ;, =% 0.2p
P, = R-I? 0.2p
1
f — 0.2p
" ogcL
1
— EP”” 0.1 p
2 52
2707 g2 0.1p
R 2
o’ + La} L = 0.2p
R-C L-C
the pulsation of the current ensuring an active power at half of the maximum power
s 2 NEN
"oz 2\\rR-Cc) L-C 2RrR-C
0.2p
)1y 4 1
fo=—]|= -
27| 2\\ R-C L-C 2R-C
the bandwidth of the circuit Af = f, — 1 L 0.1p
T T 27 R-C '
y 0.2p
Jm _p (C1+Cy)-(Ly +Ly)
Af Ly-L
final result: f—’”:ISO 0.1p
Af

MARKING SCHEME — DIFFERENT KIND OF OSCILLATION

Page 1 from 4



IPHO 1983

Theoretical Question IT
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e — points
"II ‘ CT lil
L ”
Cf) 9.4 I®
sl i, C, L5
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For:
di
1)-L—L=0 0.1
ult)- L, at p
t)-L,—==0 0.1
ult)- L, it p
q,=C-u 0.1p
d‘h .
g _ 0.1
di 3 p
dq, du
Ao 22 0.1
' dt P
du
jy =—C) - — 0.1
I3 VT Y
. du
i,=-C, - — 0.1p
d _u
dt L 02
dy _u |
dt L,
di d’u
—2=—C—
dt dt 02
di, __ du
dt ? dt’
the Kirchhoff rule of the currents for the point A i, +i5 =i 0.1p
the Kirchhoff rule of the currents for the point B i, +i5 =i, 0.1p
dip _diy _diy _diy 01
o dt dt dt P
Cu_w o du o du
L1 Lz : dtz : dt2 02p
1 1) d%u ’
-u-|—+—|=—5-(C;+C
(Ll sz dt2 ( 1 2)
u_du
L ar’ 0.2p
ii+Lu=0
LC
1
= 0,2p
VL-C
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. 5 O 10°
finalresult: @w=10"rad -s~; f=2—Hz 0.1p
Y
For: 3.0
u(t)=A4-sin(w-t + &) 0.1p | points
i :—Cli(A~sin(aJ-t+é')):—C1 “A-w-cos(w-t+5)
dt 0.2p
iy =—C2%(A-sin(w't+5))=—c2 “A-w-cos(w-t+5)
ﬁ:l:L-A-sin(a)-t+5)
dada L L
i | 0.2p
£=L=—~A~Sin(a)-t+§)
da L, L,
A =;-A-cos(a)-t+5)+M
Lo
| 0.2p
iy = -A-cos(w-t+68)+N
L, o

Observation: in the expression above, A, M, N and & are constants that must be determined
using initially conditions (uy =40V, iy; =0,1 4, iy =0,24)
u(0)= 4-sin(5)=u,

0.1
sin(5) =2 P

i =L;-A-cos(5)+M

1@ 0.2p

iy = 7 -A-cos(8)+ N
2@

il—i3 =i4—i2

A-cos(@-t+8)+ M +Cy-A-w-cos(w-t+65)= 0.2p
Ll-a)

A-cos(w-t+65)-N

—Cy-A-w-cos(w-1+6)- !
L2 -

Observation: an identity as A-cosa + B = C -cosa + D is valuable for any value of the

argument « onlyif A=CandB=D

M+N=0

0.1
A.w-(cl+cz)=—ﬁ-(Li+Llj P
o 1 2

iOl +i02 B ACOS(&)é[%l-FLLIJ

Ccoso = & 02p

[0 Ll Ll

(io1 +igp)-L-@
A

coso =
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(005(5 ))2 + (sin(5 ))2 =1
ug 2+ (g1 +igg)-L-@ 2:1 01p
A A '
A= \/(“o ) +((io1 +i0n)- L)
the numerical value of the electrical tension on the jacks of the circuit A4 = 40426V 0.1p
in(s) =10
sin(5) = y
) 0.1p
sin(d )= —
(6) T
M =iy —;-A-cos(5)
Ll -
) 0.1p
N =iy — - A4-cos(6)
L2 0]
{M =-0,14 01p
N=0,14
i = [41‘{)%_6 : cos(lo5 t+ arctg(l/S))— 0,1} A=1 -1,
0.2p
iy = (21‘{)%_6 : cos(lo5 o+ arctg(l/S))+ 0,1} A=1 +1,

Observation: the currents through the coils are the superposition of sinusoidal currents having
different amplitudes and a direct current passing only through the coils.

the direct current 7, = 0,1 4 0.1p
i = {41\{)%)_6 : cos(lO5 t+ arctg(l/S))] A
the alternative currents through the coils 0.2p
i = 2426 'cos(los 1+ arctg(l/S)) A
100
the currents through the capacitors
iy=|— 426 cos(lO5 o+ arctg(l/S)) A
100
0,2p
iy = (— 2;{)?)_6 cos(lO5 + arctg(l/S))JA
i5 = i3 - il 0.1 p
final result: is =| — 8‘/% cos| 1077+ arctgl +0,1|4 0.2p
100 5
For: 0.3
the amplitude of the current through the inductance L, points
max(z)z max[ 41‘{)%_6 .cos(lO5 T+ arctg(l/S))AJ 0.2p
final result: max(?l )z 0,2 4 0.1p
8.0
Total score theoretical question II1 points
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