Solution of EECS 300 Test 12 FO8

Referring to the circuit below

(@  Findthe numerical values of the three mutual inductances M, , M, , M,,.
M12 :— ! M23 :— ! M13 =
(b) Fill in the blanks in the matrix equation for the mesh currents with magnitudes in ohms or volts
and phasesin degrees. (All magnitudes must be greater than or equal to zero.)
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1» = Ky LL, =0.84200 mH x 400 mH = 0.8x 282.8 mH = 226.27 mH
M, = k,i/L,L, =0.9v/400 mH x50 mH = 0.9x141.4 mH =127.3 mH
M,, = k\/L L, =0.44/200 mH x50 mH = 0.4 100 mH = 40 mH

(b)

120+ joL,1, - joM,, (1, - 1,)+ joM, 1, + joL,(1,- 1,) - joM,,1, - joM,], =0
joL, (1,=1,)+ joM, 1, + joM, 1, + R, +(1/ joC,)(1, - 1,)=0
(17 jaC,)(1,- 1,) + joL 1, + joM,l, - joM, (1,-1,)=0

Jw(Ll_ M12 + Lz - Mlz)

jw(_Lz + Miz)
jw(MIS_ Mzs)

55.5924 £90°
65.4962£ —-90°
329121/ -90°

jw(Mlz_ Lz)
joL, +R +1/ joC,
-1/ joC, + joM,,

65.4962£ —-90°
101.6381£10.3°
180.6181.£90°

jw(Mla_ M23) |1 120
jwM23—1/ ja)C1 I, |=
1/ joC, + joL, |1, | O

32.9121/-90°][ I, ] [120
180.6181290° || 1, |=| 0
113.776.£-90° || | 0

o =377,V =120-0°
L1=200mH , L2=4OOmH
R =100Q , C =20 uF
L,=50mH , k,=0.8
k,=09 , k,=04



Find the numerical valuesof 1, , V, and V, inthecircuit below.

lh=__ AV, = V,V, = v

1 2 3

The input resistance of the top transformer is (4 / 3)2 x10=17.78 Q.

The input resistance of the bottom transformer is (1/ 4)2 x100=6.25Q.
So the input current of 10 A splits between the 5 Q and 17.78 +6.25 = 24.03 Q resistances.

24.03

17512403
Therefore the current through the primary of both transformersis 10-8.28=1.72 A.

x10=8.28 A

The current in the secondary of the top transformer is 1.72 x (4 / 3) =2.296 A.
The current in the secondary of the bottom transformer is 1.72 x (1/ 4) =0.43A.

V,=2296 A x 10Q2=2296V
V,=043A x 100Q=43V
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I, =10£0°A , R =5Q
R,=10Q , R, =100 Q

3

R3 V

I, =10£0°A , R =200Q
R,=15Q , R, =800Q



