Problem 7.33

T 2
(a) Jg = ¢€o “023:} cos(wt)In (a/s) z. But Iy cos(wt) =1I. So|Jy4

(b) I = /J., da= 2000 il

= “Toenglln(a/s) z.
/ In(a/s)(2nsds) = yoeowZI/ (slna - sln s)ds

= poeow?I [(lna)—— - —lns+ z ] = poeqw?Il [—;—/ﬁa - %a-}- e ] = &52-(:—;2?:

Problem 7.37 S

4 _ 1.V _ oD _ 0 0 [Vocos(2mvt) cVo
E——J:Jc—aE— E= od Jg = o —at(eE)—eat [ i — [-2#vsin(2nvt)).
The ratio of the amplitudes is therefore:

J W d 1 s 12 -1
T g = = . 2 ={241.
T, = pdZrveVy - Znvep [27(4 x 10%)(81)(8.85 x 107°°)(0 3)]

Problem 7.53

Let & be the flux of B through a single loop of either coil, so that &, = N, ® and ®; = N;®. Then

_ d®d _ ad® & N,
& = Nldt’ & = det,sogl—Nl. ged
Problem 7.54

(a) Suppose current I; flows in coil 1, and I in coil 2. Then (if & is the flux through one turn)

L, M L, M
&, =NLL +ML=N® & =05LL+ MI =N,;9, ®=1 I = I I
1=hl+ ML =N 2 =ILy+ MI, = N2®, or 1N+2N1 2N+1N2
In case I} = 0, we have ,{‘,” -",;,1 if I = 0, we have %L TvM‘ Dividing: - %}, or LiL, = M2.
Vi cos(wt); —€x = 42 = L, 42 + M =-DLR. qed
(c) Multxply the first equation by Lo: L1L2"'—I-L + LzﬂzM LWy coswt Plug in L9 ‘" =-LR-M “—’l

M?¢h — MRI, - M?42

qed
(b) =& = &1 = [, 4h 4 Mi2 =

LoV
= LaVi coswt = | Ir(t) = — AR Y wt.| L8+ M (LRwsinwt) = V; coswt.

ah _Vi L Vi (1 L
P (c s wi Rwsmwt) L#)= A (w sinwt + coswt) .

R
Vout LR ~LYcoswtR Ly N Ny
— e MR - - L= T ti hi
(d) Vo = Vicoswt V, coswt i N, he ratio of the amplitudes is —. qed

N

iy (1 . L, (V1)2 L,
() Pn=Viah =(Vh coswt)(L—l) (; sinwt + B coswt) Lx " smwt coswt + R cos?® wt

LyWy)?
Poui = Vourlza = (I2)’R = (—A—;T;%- cos® wt. | Average of cos? wt is 1/2; average of sinwt coswt is zero

So (Ra) = 311" (123 ) 5 (Puud) = (m?F“V]
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