
-11 A rectangular coil of N tums and of length 4 and width b is

rotated at frequ;ncy tin a uniform magnetic freld d, as indicated in
Fig. 30-38. The coil is connected to co-rotating cylinders, against

which metal brushes slide to make contact. (a) Show that the emf
induced in the coil is given (as a function of time t) by ,

E = 2rlNabB sin(Ztft) = eositt?t lt).

This is the principle of the cornmercial alternating-curent gen-

erator. (b) What value of Nab gives an emf with go = 150 v
when the loop is rotated at 60.0 revls io a uniform magnetic
field of0.500 T?
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.29 ln Fs.30-50,a metal rod is forced to move with constant ve-

tiii,"';';il; ;;p"tuu.r "t"r rails' connected with a slriP-of

-iijt "t-."J"ta. 
'A magnetic field oi masnitude { = 9ii0T

ii't"t .", "itrt" 
p"g". (a.1if the rails are separated by L = 25 0 cm.

ffi';"";;;;; ilJ ,oi i' ss o cws' *t'ar emr is senerated? (b) Ir

,ft tJ tt""t L"ti.ance of 18 0 o and the rails and connector have
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Fig.3o-5o Problems 29 and 35'

negligible resistance, what is the curent in the rod? (c) At what
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rate is energy being transfered to thermal energy?
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.3 ffi {ffi In Es 3&32' a

12&turn coil of radius 1.8 crn and rc-

sistance 5.3 O is coaxial with a

solenoid of 220 turns/qn and

diameter 3.2 c[IL The solenoid cur-

retrt &ops from 15 A to zeto in time

interval Ar : 25 ms What qurent N

induced in the coil during At?
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Polar of Induced Voltage-1
For cacb situarioo dascdbcd bclow, indicara r,berbcr a voltag€ is ioduccd across the resisror. lf
so.taicrr"*esideof:!e:esisrorat&ehigbervotrageaadrbedirectioaofrheindsccd*r.nl.-.
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: A magnet in rhe plane of the-paper movcs roward {d) A masl:t ia rhe piaae oithe papcr is routed about its

esr:iso rlEi tbc Nonh polc aod South pole exchange
psirions rehtive :o a frxed loop that lt per-pendicular
lo &e plane of the pager.

rhc fixed loop &at is pcrpcoCia:lar ro lbe papcr'
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