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PROBLEM 1

The switch § in the circuit is initially open and the
capacitor is uncharged. In here, & =1V, & =3V,
Ry =020,R; =030andC =5puF.
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a) Find the currents running in the circuit and the charge
on the capacitor after a long time while S is still open.
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b) Now the switch is closed. Find the currents and the
charge on the capacitor after a long time after S is closed.
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¢) Find powers supplied by the batteries and consumed
across the resistors after switch S is closed for a long

time,
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PROBLEM 2

A closed loop carrying a constant current / is in a
uniform magnetic field given by §:Bo(i+j) (T) as
shown in figure (1t = 3).
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a) Find the magnetic forces acting on each wire.
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b) Flnd the magnetlc dipole moment i of the loop.
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c) Find the magnetic potertial energy U of the loop.




PROBLEM 3

An infinitely long current wire (wire 1) is bent into a
semicircle of radius R and two semi-infinitely long straight
wires. Wire 1 is placed on xy-plane as shown in figure.
Another infinitely long straight wire (wire 2) is placed
parallel to z-axis at y = E=Wire 1 and wire 2 are carrying
currents [ and 21, re,s{ectlvely\
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a) Find the total magnetic field vector at point O due to
the wire 1 and wire 2.
. - /\\ :

Wi L3 Since \d3xF)=0

‘There 1S no Con-‘rr\b\ﬂcmn -?rOW\
Sexments A ond & 5| Bz B —-0\

Segwent b 1 Biod- Sa\/aﬂ LO\V\//A,I d

B- Lo

L 47 ) re
lDZSXf' —~d3 Mﬁi\_‘;@k

0/5

—
—

W\(\Q- 2 ) A\\/\?é\,‘e\s

b) A charge +q is passing through point O with a velocity
of ¥ = vyf. Find the magnetic force acting on the

charge.




PROBLEM 4

A circular conductive loop of radius 7 is placed in a

uniform magnetic field E= B,J (figure 1). Loop rotates
about z-axis with a constant angular speed w (figure 2).
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a) Find the electromotive force induced in the loop
during the rotation.
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b) If the resistance of the loop is R, find the magnitude
of the induced current. Explain the direction of the
induced current when 0 < 8 <90 according to the
Lenz Law. '

S\nee mag«\e‘(c LSlux deccreases

when  O0<B<90 aduced curceat
L, must be coun~!er ¢ lockwise

1 ordec le Create: *"‘O‘S'LQ/J“C’@
Oield i Yhe 3am2. direchon

I

\11\

¢) Find the electromotive force induced in the loop if it
rotates about y-axis with a constant angular speed .
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