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Do not omit scratch work. 1 need to see all steps.

1.

A A ray of 11ght is incident on a block
- of ice (n = 1. 31). If the angle of

totally” 1nternally reflected when it
_ireaches p01nt A? How do you know? . -

' The current in a 0.400.H inductor is given by I = at? - bt2

where T is in amperes and t is in seconds. The
numerical values of the constants a and b are 2.00 and 5. 00,
respectlvely., At time t = 3.00- s, find .(a) the potential

. _-.-d:l.fference across the 1nc1uctor and (b) the energy stored lI'.l
the 1nductor... _ SR - -

!

incidence is 60°, find the angle of. -
refraction. (b) Will the ray be
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Please answer all five of the following. Partial creqi? may be
given. However, credit cannot be awarded unless sufficient work
is shown. :

1.
The current in a 0.400 H inductor is given by I = at® - bt=
where I is in amperes and t is in seconds. The
numerical values of the constants a and b are 2.00 and 5.00,
respectively. At time t = 3.00-s, find (a) the potential
difference across the inductor and (b) the energy stored in

the inductor. S 3 +.9 -
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A ray of light is incident on a block
- of ice (n = 1.31). If the angle of

_ /249 incidence is 60°, find the angle of
/ - refraction. (b) Will the ray be
' totally internally reflected when it
~reaches point a7 - How do you know?.
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Problem 4 Calculate the magnetic flux through the surface §
due to the constant magnetic field B.
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Problem 5 Suppose a cyhndncal soleno;d ha.s 1000 tums per - (m"T +° QCo«{ze i A
meter and a total length of égﬁ%ﬁm Suppose that the . . G S s - a& el
radius of the solenoid is R = 10.0rmm. What is the self- - \ B N T L T SR
inductance of this solenoid? If a current [, = 25. OpA flows o i b
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through the solenoid then how much energy is stored in the
magnetic field of the coil. (please ignore end—eﬂects, you

may assume this is a " very long” solenoid for the purposes
of your calculations) W
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Problem 6 State Maxwell’s Equa.t_i_ons
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_ Problem 7 An mductor stores 10 D,u.f of energy when acur

‘rent of T = 2. DmA is ﬂomng through 1ts coﬂs ~Find the
mductance ‘
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Problem 8 Indicste the direction of the mduced current for

each case illustrated. L1n €ach care \ [ - CD‘} ( )
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Problem 9 An LC-circuit is observed to have a current with

frequency f = 10.0 MHz. If C = 2.0pF then what is the .
value of L? How much time does it take the circuit to go _ C L
from zero current to maxium current'?
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Problem 11 Assume that the inductor I = 1.0uH is con-
nected in series to a resistor R = 1.0k and a voltage
source V, = 7.0V.

e (a) ﬁnd I (t) supposmg the current is zero at time
- 'Zero. . o

e (b) If at ¢ = O We measure a. voitage of 1.0V on .
the resistor then find the current in the circueit as a°
functmn of tlme for t > D N
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--Problgm 12 Suppose E = E,<1,2,3> and
- B=B,<2,0,3 > where E, = 10 N/C and B, = 3.0mT.

. (a) what is the force on a charge g = 2.0 uC which
 has speed v =3.0m/s in the z-direction.

. (b ) calculate the Poyntmg vector and find the inten- -
- sity of ‘the electromagnetlc field. (it's constant since -
the gwen fields ate a.lso consta,nt)
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Problem 13 Suppose a linearly polarized electromagnetic wave
is propogating in the z-direction and it has an electric field
E(z,y,2,t) = (10N/C) cos(kz — wt)k. Find the formula
for B at (z,¥,2,t). In which plane does the magnetic field
oscilate?
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Problem 14 Suppose a uniformly distributed current I flows
through a wire of radius A. If the wire is very long then
find the magnetic field due to this current a distance r
away. from the. center a.x:s of the wire. Include mu1t1ple
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Problem nght traveling in water (n = 1.33) strikes a glass plate at
’ an angle of incidence of 45.0°. Part of the beamn is
reflected and part is refracted. (a) If the-reflected and
refracted portions make an angle of 100° with each other,
what 1s the 1ndex of refraction of the glass’
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