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1. A) A parallel-plate air-filled capacitor has a capacitance of 50 pF.
i If each of its plates has an area of 0.35 m?, what is the sepa-
ration?

ii If the region between the plates is now filled with material
having k=5.6,what is the capacitance?
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B) In Figure given below, the magnetic flux through the loop in-
creases according to the relation ®5 = 6.0t> + 7.0t, where ®5 is
in miliwebers and ¢ is in seconds.

i What is the magnitude of the emf (¢) induced
in the loop when ¢ = 2.0 s?

ii Is the direction of the current through R to the
right or left?
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2. The magnitude J of the current density in a certain lab wire with a
circular cross section of radius R=5.00 mm is given by J = (2.00 x
107)r?, with J in amperes per square meter and radial distance r in
meters. What is the current through the outer section bounded by
r—0.800R and r—R?
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3. Consider circuit as shown in figure which consists of two batteries. One
of the following batteries has an internal resistance r, while the other
battery is an ideal battery. Calculate;

i Currents through each bat-
Ry =10 R,=18(} teI'Y,

.

ii Potential difference between
points a and b, V,

= C=72V
iii Total power supplied by bat-
teries,

iv Total power dissipated by re-
sistors.

i Currents through each
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ii Potential difference be-
E1=24V t——-
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tween points a and b, Vo,

ili Total power supplied by
batteries,

iv Total power dissipated
by resistors.
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4. In Figure, an electron accelerated from rest through potential differ-
ence V7 = 1.00 kV enters the gap between two parallel plates having
separation d = 20.0 mm and potential difference V5 = 100 V. The
lower plate is at the lower potential. Neglect fringing and assume that
the electron’s velocity vector is perpendicular to the electric field vector
between the plates.
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5. Figure(a) shows two wires, each carrying a current. Wire 1 consists
of a circular arc of radius R and two radial lengths; it carries current
17 = 3.0 A in the direction indicated. Wire 2 is long and straight; it
carries a current iy that can be varied; and it is at distance R/2 from
the center of the arc. The net magnetic field B due to the two currents
is measured at the center of curvature of the arc.

N Figure(b) is a plot of the component of B
[ sk in the direction perpendicular to the figure
" S ., as a function of current i5. The horizontal

: scale is set by 79, = 2.00 A. What is the
— 2 (A) angle subtended by the arc?

4=3A, R  ed /M{Yc /ff&faf gfo.wsnfté P
rf_;a 'uﬂmfé)% E;, /L gg _ 4,*’*':.'.‘ '
@2 ek @
C';f.“efﬂ.éﬂ" \ ;ﬂwf/}f*

wﬁ’é
(kaf rse) Vi o

ot L =1A wSP;O.—-a/;rfE 2A 52( /VBM—

LITR
a]

~ P4 @Jm ;':-;«s'..c, @

(3.04 7ad ~ 130°)




