Physics 10164 - Exam 2A

Partial credit will be given provided you show all work and are
solving parts of the problem correctly. Points will be deducted
if you don’t show your work even if you get the right answer.
Clearly indicate your answer with a c¢circle or a box and remember
to include correct units and significant figures.

1. (35 pts) Wire A is located at the origin and carries a
current of 1.5 Amps into the page. Wire B is located at
coordinate x = 37 cm and carries a current of 3.4 Amps out of
the page. Find the magnitude and direction of the total
magnetic field due to these two wires at y = 13 cm.
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2.

(35 pts) A 1.2-meter long thin conducting rod oriented East-
West moves North with a speed of 7500 m/s through a 4.5 uT
magnetic field that points 27° vertically above due South.

What is the magnitude of the induced EMF in the rod?
Which end of the rod is positive, East or West?

If current flows through the rod in the direction that
positive charges are forced, what is the magnitude and
direction of the magnetic force on the rod?
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#3. (30 pts) A generator delivers an EMF of &(t) = 140 sin (68mt)
to a circuit containing an inductor and resistor in series. The
power dissipated by the 8.0 Q resistor is 450 Watts.

a) What is the inductance (L) of the inductor?
b) At the instant when the current is equal to zero, what is the
magnitude of the voltage drop across (i) the resistor, (ii)

the inductor and (iii) the generator? Explain each answer
briefly.

a) LT L L = 68T =2 p;grf/_/z

T%&Rss = Z, - 72

T 7S
Yso = IL.,2 (%) => I, = 754
" Erms . Cmae 12O
jcrﬁ?S - _Jégf- é?;ﬂms - 'z = z = 79
ég;na 79
£ = L = o= (3202
— S "
Z = VR*x*
X, = 10.5 J2
(2,2% = 72’“(Lz
, . 2nfl= (0,57
(10,2 = X, /oS

E T Zrisq) i W?/’/Z

Emw.c [0
b) Loar = % =i3.2 = 10614

é)byz/ﬂ%4x c oK = 8135V
OV, max = T X v 14V
N"vcn =0 /Zv/'? = Ol srnce A\é_ = TK /n p‘ﬂsc with Z

LV, ~ [lov| siace AV[_ « %—f’, V’Al'cél:f /aﬂfc':r"/ czyz
y ~ .0

‘A\/i . OV doe fo /oo/: rufe




