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1. Magnets and Magnetic Field
(Chap22, p782-788)

[Q1] For each of the cases in the figure at the right, identify whether
the magnets will attract or repel one another.

[Q2] The figure shows a compass place near the north pole, N, of a bar
magnet. Which diagram best represents the position of the compass
needle?

[Q3] The figure shows two compasses located near the end of a bar
magnet. The north pole of compass X points toward end A of the
magnet. On the diagram draw the correct orientation of the needle of
compass Y and label its polarity.

[Q4] Which of the compass-needle orientations in the figure might
correctly describe the magnet’s field at the point?

[Q5] When you break a bar magnet in half, how many poles does each
piece have?
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[Q6] Which diagram in Fig. 3 correctly shows a magnetic field
configuration?

a c
b d

[Q7] The figure represents the magnetic lines of force around a )

bar magnet. At which point is the magnitude of the magnetic ——t——

field strength of the bar magnet greatest? e~ e :

o

[Q8] Earth magnetic field has a configuration similar to a bar
magnet. Which magnetic pole is near the geographic North Pole,
the magnetic north pole or south pole? P —

Soukh Pole

[Q9] (a) How is the direction of magnetic field determined?
(b) How is the direction of electric field determined?
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2. Magnetic Field of a Current-Carrying Wire
(Chap22, p789-795)

[Q11] The connection between electricity and magnetism was
discovered unexpectedly by Hans Christian Oersted in 1820.
How did he do?

[Q12] When the current is flown in the figure, how does the

. K i Top View
north pole of the compass rotate, in the direction A or B?

Resistor

+ -

Battery Switch

[Q13] When the switch is closed in the circuit shown in the
figure, is the north pole of the compass attracted to the coil or

repelled from the coil? Top View

Resistor

[Q14] When the switch is closed in the circuit shown in the
figure, is the north pole of the compass attracted to the coil or

repelled from the coil?
Top View

< WD) U
PR G EE

Battery Switch
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[Q15} What is the shape of the magnetic field produced
by a straight current-carrying wire?

[Q16] Find the magnitude of the magnetic field 1 m from
a long, straight wire carrying a current of 1A.

[Q17] Why is the magnetic field inside a solenoid
stronger than magnetic field outside?

[Q18] If I desire that a solenoid (coil) 38 cm long and
with 430 turns produces a magnetic field within it equal
to the Earth’s magnetic field (5.0 x 10 T). What current
is required?
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3. Magnetic Force Exerted on a Current-Carrying Wire
(Chap22, p796-806)

[Q21] When the current is flown in the figure, how does the —
conductive rod in the U-shaped magnet swing, in the =
direction A or B?
B
A /

[Q22] Concerning the direction of the force exerted on the
current inside a magnetic field, deduce the “Fleming’s
left-hand rule” or the “T'ohei’s right-hand rule” from the
“right-hand thumb rule.”

(a) (b

[Q23] The figure is an apparatus called “Magnetic Force
Accelerator.” When the current is flown, how does the A _’%B,\/ Aluminum Rod ﬁ
aluminum rod move, in the direction a or b? % \ i )

~N N ~

[Q24] What is the magnitude of magnetic force exerted on a A
L=2.15 m length of wire carrying a current of I= 0.899 A

perpendicular to a magnetic field of B= 0.720 T?

\
e

I=0.899 A

|

L=215m | B=0720T
|
|

6 271072019 By Tohei Monitani
Keio ‘]lcaoﬁamy of New York



11th Physics 6 Magnetism 2018-19

[Q25] The figures, (a) and (b) show an electron beam is in the
Crooks Tube. (a) Electric field is applied as shown. In which
direction does the electron beam move, a, b, cor d? (b) A magnet
showing the character “N” on its upper part is brought near the
tube as shown. In which direction does the electron beam move, a,

b, c or d?

(a)

|
[Q26] The figures, (a) and (b), show two wires. Find the direction < ;J\/
{

K (b)

of force (a) if the currents are in the same direction, and (b) if the
current is in the opposite directions.

() (b)

[Q27] Two 1.0 m wires are placed with parallel 2.0 A currents and
separation of 0.20 m, as shown the figures, (a) in the same direction
and (b) in the opposite direction. Find the direction and
magnitude of the forces exerted on the wires..

>
0.20m 0.20m
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4. Principle of Electric Motors
(Chap22, p796-806) (Chap23, p830-831)

[Q31] The figure shows a rectangular coil in a magnetic field. When the
current is flown, how does the point P move? —

[Q32] The figures below show the principle of a DC motor. Explain.

\
B B S

~ . F N brush '

FA

F Right-Hand Thumb Rule

N
S

Tohei's Right-Hand Rule
(B >8—> 7

[Q33] The figure shows a DC (direct current) motor.
How does it rotate, in the direction a or in the b a |
direction b? —0
& r
Battery
Splitring
S
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5. Magnetic Force on Moving Charges
(Chap22, p796-806)

[Q43] Three particles travel through a region of space where the
magnetic field out of the page, as shown in Fig. 45. For each of the
three particles, state whether the particle’s charge is positive,
negative, or zero.

[Q46] (a) A positive charged particle moving into a region with an
electric field. (b) A positively charged particle entering a magnetic
field. Investigate how different the motion in the two situations.

o

[Q47] A magnetic field points to the x- axis in the vacuum, as shown in the
figure. An electron with a a mass m and a charge —e is launched from the
origin with a speed v and an angle 0 from the x-axis. When 0° <0 <90° ,

how does the proton move?
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[Q48] Explain the mechanism how aurora or northern lights are
formed near the poles.

North Pole

South Pole

[Q49] A particle with a charge of 7.70 1 C and a speed of 435 m/s, is
acted on by both and electric and a magnetic field. The particle
moves along the x axis in the positive direction, the magnetic field

has a strength of 3.20 T and points in the positive y direction, and
the electric field points in the positive z direction with a magnitude
of 8.10 x 103 N/C. Find the magnitude and direction of the net A
force acting on the particle.
E
Y
B
=
v x
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6. Electromagnetic Induction

Principle of Electric Generators
(Chap23, p816-830)

[Q41] When the magnet is moved as shown, does the galvanometer

= [})

show a positive current or negative current? S v ‘
(a)
N
()
[Q42] When the magnet is moved as shown, does the galvanometer
show a positive current or negative current?
S
|I AT,
N
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[Q43] The Figures show the principle of a DC and AC generators. Explain.
DC Generator

‘ Time

AC Generator
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Magnet
Coil
[Q44] The figures show generators. The coil rotates / T
1 1 3 : ] Brush o v
around the rotating rod in the direction shown. Does the ¢ - \ *
galvanometer show a positive current or negative current? [ X
Rotatlng Rod ( - //D+ ]
Splitring Galvanometer
Magnet
(2

Magnet

Coil
I o
‘\_/4‘/ RN
< /
3 g

Rotating Rod Galvanometer

Split ring

[Q45]In the above (b) generator, which does not affect the Magnet
magnitude of current in the following modifications? Write
“none” if there is no right answer. One or more answers (b)
should be chosen if there are.
a) Increasing the rotating speed of the coil.
b) Increasing the length of wire to the galvanometer.
c¢) Increasing the turn numbers of the coil.
d) Increasing the strength of the magnets.

[Q46] Does the above generator (b) give direct current or

alternating current?
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Breakdown of Electricity Generation by Energy Source
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7 . Applications of Electromagnetic Induction

Iron Core

Faraday’s Experiment

1 | Mutual Inductance)
Resistor

R

Battery Switch

Mutual induction

Communication

Amplifier

Speaker

Coin

. . Magnet
3 Induction Braking

4 Arago’s Disk

Copper Disk

6 Can Selector
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8. Alternating Current (AC)
(Chap23, p832-840)

[Q51] The figure shows the voltage change of an

alternating current. Find its period and frequency.
Although the voltage changes periodically with the

maximum voltage of 140V, it is called “100 V AC.” Explain
why.

[Q52] In the circuit having an AC generator and a resistor
R in the figure, the voltage v, current 7 and power
dissipation p for the resistor change with a time as shown
in the graph. Explain about rms values of voltage and

current.

[Q53] An AC generator with an rms voltage of 100 V is connected
to a resistor of 20Q. Find (a) the maximum voltage, (b) the
maximum current and (c) the average power dissipation in

the resistor.

(VI

140
100

-100

-140

Voltage

j) T
98 i
1
7%10
0 T I 3T i
4 2 4
[ 1
| I |
2000

E\,>100V

1
Keio ‘]lcad’emy of New York

271072019

By Tohei Moritan:



11th Physics 6 Magnetism 2018-19

[Q54] A neon sign that requires a voltage of 11,000 V is
plugged into a 120-V wall outlet. What turn ratio (secondary /
primary) must a transformer have to power up the sign.

[Q55] An alternating EMF of 240 V is applied to a transformer
having 3000 turns on its primary and 750 turns on its
secondary. On the secondary side, a heater for 120V and
800W 1is connected. Find the followings assuming no losses. oy
(1) What is the resistance of the heater?

(2) What is the voltage of the secondary part? 5
(3) What is the secondary current?

(4) What is the primary current?

AC Generator

(5) What is the power consumed by the heater?

[Q56] There are two kinds of currents, direct current and
alternative, and the former is commonly used for most
electrical tools at home. In spite of that, alternating current is
broadly produced in electric plants. Explain why?

2
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8. Electric Waves

1) Generation of electric wave

2) The wave of electric field

3) The wave of magnetic field

4) Electromagnetic Waves
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3. The EM Spectrum
700.0 nm 600.0 nm 500.0 nm 400.0 nm
Frequency (Hz) 108 1010 1012 1014 1016 1018 1020 10%2
X-rays

Wavelength (m) 102 1 102 104 10-6 108 10-10 1012

JEW L Hz BE m
Radio Waves 106 ~ 109 300 m ~ 0.3 m
Microwaves 109 ~ 1012 0.3 m ~ 0.3 mm
Infrared Waves 1012~ 4.3x1014 0.3 mm ~ 700 nm
Visible Light 4.3x10 ~ 7.5x10 | 700 nm ~ 400 nm
Ultraviolet Light 7.5x1014 ~ 1017 400 nm ~ 3 nm
X-rays 1017 ~ 1020 3 nm ~ 0.003 nm
Gamma Rays 1020 and Higher 0.003 nm and
vy ray smaller
[Q62] What is the wavelength of an electromagnetic wave of 3 x 106 MHz.
[Q63] Find the frequencies of the following radio waves.
(a) A radio wave of the wavelength of 500 m
(b) A radio wave of the wavelength of 5.0 m
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