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PHYS 2135 Exam il

Exam Total November 16, 2021

Name: Section:

1200

For questions 1-5, select the best answer. For problems 6-11, solutions must begin with an
Official Starting Equation, when appropriate. Work must be shown to receive credit.
Calculators are not allowed.

(8) B 1. Two long, straight parallel wires carry currents / in opposite directions.
The wires are a distance d apart. What is the direction of the magnetic field at P,
located d above the upper wire? P.

[A] ® [B] ® [C] ¥ D] T >
<
I
(8) B 2. A solenoid has length L, N turns, carries a current /, and produces a

magnetic field B at its center. Which of the solenoids below would produce the
same magnetic field at its center?

[A] a solenoid of length L/2, N turns, and current 2/

[B] a solenoid of length 2L, N turns, and current 2/

[C] a solenoid of length L/2, 2N turns, and current /

[D] a solenoid of length 2L, N/2 turns, and current /.

(8) B 3. Aloop of wire is positioned next to a long straight

Y —

Jd
}d

. : . T y
wire carrying a current as shown. Which direction must the
loop move to generate a clockwise current?

[A] +y [B] —y X @
[C] +x [D] —x

(8) D 4. For an electromagnetic wave, which of the following is true?

[A] The energy is transported in a direction perpendicular to both the electric and

magnetic field vectors.

[B] The energy associated with the electric field equals the energy associated
with the magnetic field.

[C] At any instant, the ratio of the magnetic to electric field magnitudes is
constant.

[D] All of the above.

(8) 5. (Free) Muffi the Super Dog wants to generate electricity. What should
she do?
[A] Wear a magnetic collar and jump through copper hoops.
[C] See picture below.
[B] Chase a herd of statically charged sheep around a large

copper torus.
[D] Two words: tread mill.
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6. At a given instant in time, a negatively charged g1 V1
particle g, is crossing the x-axis at x = —a

AN

with a velocity v; = v,i + v,j as illustrated.
Note that both v, and v, are positive. x=-a

(10) a. What is the direction of the magnetic
field produced at the origin?

v

k
(20) b. Determine the magnitude, B, of the magnetic field produced at the origin
by the charged particle, q;.
B. = ~Hoq1Vy
B _ 4o qﬁxf 0 47Ta2
0™ |an r2
q1(vxl+vyj)xi
B, = = 1(47'ta2y )
(10) c. A loop of wire carries a current in the clockwise \\J
direction as illustrated. Determine the direction "
of the magnetic field at point R. 4\ \

Into the page.
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7. A long straight wire of radius a carries a current I, into the
page as illustrated. The point P is located a distance b
below the axis of symmetry of the wire.

5) a. Determine the direction of the magnetic field at point

P. [Circle the correct answer out of the six options.]

® ® A 4 >

(15) b. Beginning with Ampere’s Law, determine the magnitude of the magnetic
field at point P.
- ., B _llolob
¢B ~ds = polenc P ona?

B(2mr) = poly (n_rz)

ma?
_ HoloT
2ma?
8. A toroidal solenoid with an inner radius a, and outer radius

c consists of N loops and carries a current I, as illustrated. ®
The point P is located a distance b to the right of the center
of the toroidal solenoid.

5) a. Determine the direction of the magnetic field at point (%) 6%
P. [Circle the correct answer out of the six options.] @D ®
@ ® ®@
® ® v > < ®R D
(15) b. Beginning with Ampere’s Law, determine the magnitude of the magnetic
field at point P.
- B, = HoNIo
¢B - ds = polene P onb

B(2nr) = uyNI,

UoNI
B — 0 0
2nr
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(10)

A circular wire loop with radius a and resistance R lies in the
xy-plane. There is a spatially uniform time-dependent

magnetic field in the region B = B,bt?k, where Byb > 0.

a. Determine the magnitude of the magnetic flux
through the loop of wire as a function of time

&g = (Bybt?)(ma?)

Clockwise

CDB = Bobﬂ:aztz

b. Determine the magnitude of the induced emf in the loop of wire as a
function of time
& = 2Bybma’t
£=-NZ2 ’
dt
€ = L [B,bra’t?]
ac0
C. Determine the magnitude of the induced current in the loop of wire as a
function of time
_ 2Bobma’t
=% R
R
d. Determine the direction of the induced current
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10.

(10)

(10)

11.

(15)

A source of electromagnetic radiation with power P radiates uniformly in all
directions.

a. At a distance D from the source find the maximum value of the magnetic
and electric fields of the electromagnetic radiation.
P P 1 E . = 1 P
WD A I=c(u)= ECEOEt%laX max = 27mce

E —
C gL [Pk
m&Xp | 2mc
E 1 P
B =-=E\/tio€o =7 /%\/ﬂoeo
b. A perfectly reflecting surface is placed a distance D m from the source

with its surface perpendicular to the incident radiation. Calculate the
radiation pressure on this surface.

P
P)y=—
2P {Prag) 2nD2c

4mtD2%¢

21
(Prad> = = =

An optical fiber consists of a glass core with index of refraction ng surrounded by
a coating with index of refraction nc. Light enters the end of the cable from the air
at an angle 6 as shown. The light strikes the surface between the glass and the
coating at the critical angle so that the light is refracted along the boundary
between the glass and the coating.

|
1
a. For the incidence angle at the vertical surface \@
to be the critical angle which must be true? {
(circle one):
N> ng Glass /Coatmg
Ng e
b. Determine the critical angle.
ng sin @, = n,sin90° v
i — E =sin~? E
sinf, = " 0. = sin (ng>
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