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16 — YW/orksheet — Yotor Lffect, Generator Lffect, and YNass  Spectrometer

Use the following information to answer Q343:

D »

r +— Copper Rod

Q343: When the rod is stationary in the magnetic field, electrons in the rod will
—_———

a. Move in the direction of W

b. Move in the direction of X

c. Move in the direction of Y
(d Not move in any direction

Q344: A current may be induced in a loop of wire if the loop is

At rest in a magnetic field
woler 1o o mﬂve—ﬁlc feld,
- 7

a.
b. Moved perpendicular to an electric field —» s % cove P“Fmé
c. Moved parallel to a uniform magnetic field

Rotated about an axis perpendicular to a magnetic field
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Q346: A loop of wire is connected to a microammeter. When the loop is moved, the needle on the
microammeter jumps. The MOST likely cause of this phenomenon is the presence of

a. An electric field in the room
@ A magnetic field in the room
c. An electric charge in the room
d. A magnetic charge in the room — fesot even e “nse.

Use the following information to answer Q349:

Almost all electric guitars use devices called electromagnetic pickups. A
guitar string is composed of metal that becomes magnetized by a permanent
magnet found below the string. A coil of wire surrounds the permanent

magnet.

7 N-——#Guitarstring N\

) \
1
8§
Permanent
gl
)
. r——#) To
C°‘1{ v’ amplifier
®

\_ mSideVicw -/

Q349: When the string is plucked, a small current is produced in the coil of wire because

a. A potential difference is produced in the string
b. There is a current in the string that can be amplified
c. Thereis a charge buildup on the string
The string behaves as a magnet moving toward and away from the coil
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Diploma Worksheet Questions - Combination Questions (Mass Spec

Q350: An electron passes without deflection through perpendicular electric and magnetic fields of
10.0 kN/C and 11 mT respectively. The speed of the electron is

a. 1.1x10°%m/s /E/ : /o.ox;oz"h’/c Fea = Fe
5 - -
b. 2.1x107m/s JB/ = ) %1072 T ﬁVB < )1.‘E/
@© 9.1x10°m/s R 3
d. 48x10°m/s v =1/ _ 160%0
18l N xio™3

Vv 79, 1%0°Ms

Q351: An electron travels at 2.5 x 10° m/s perpendicular to a magnetic field with a strength of
2.0x 10° T. The radius of curvature of its path is

a. 14x10°m Fe: Fen
(® 7.1x10°m D
ALk o 3
c. 14x10°m r yid
2
d 7.1x10°m v 13
=

oV (q.llxlo's’)@xloé)
28 (jeowo Y 2.0607)

€ .00 171835 m
cx 3.1 xao'3~,

r‘:

Q352: The radius of curvature of the path of an ion with a charge of 2e in a magnetic field of strength
2.00 x 10”7 T is 1.25 cm. If the speed of the ion is 3.00 x 10° m/s, its mass is

2.67x 107 kg Fen = Fc
b. 2.67x10%kg 940 = oy
c. 3.84x10™kg —
d. 3.84x10%kg 7-8 Sy
=
- -2 -2
”m = QB(‘ : (2*1.60x|0m )/2.00%;0 )(l.ZSxIO )
N (3.cox0?)

M~ 2631020y
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Q357: If a charged particle travelling at 3.00 x 10° m/s at right angles to a magnetic field of 0.125 T
experiences a deflecting force of 1.20 x 10™ N, the particle could be

a. A proton For - QVB
b. A neutron ‘ g
c. Anelectron ().ZOxlo'”’) = i(B.OOX«o )(0.125)

An alpha particle
@ phap ?_': 3.leo"qc

9 = 2e

Q360: Alpha particles, trapped by a magnetic field, are in an orbit of radius 4.36 cm. If the velocity of the
particles is exactly doubled, the new radius will be cm.

(Record your three digit answer in the Numerical Response boxes below)

Lle | ]2
Fe = Fo NEw
ﬁ%@ 9/ 8 Coeo ~ —————mCZV)
90
Y-8 - 2(%)
re ":il 43cen - 2(9.3)
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Use the following information to answer Q369 — Q371:

An experiment is designed to study the charge to mass ratio of hydrogen ions. Hydrogen ions, all
moving in the same direction and with the same speed, v, are injected into a mass spectrometer.
The magnitude of the magnetic field is varied, and the resulting radii of the path of the hydrogen

ions are measured.

Q369: The equation that describes the radius of curvature of an ion’s path is

a. r=2 k: Fo
mv
_m o®.
"= — ° ARES
=2
C. ~ ms, MV N ,LB
d. r=-T:—f \S
mv = QB{‘
oy
26 -

Q370: A graph that shows the relationship between the radius of curvature of a hydrogen ion’s path and

the strength of the magnetic field is graph

A- B. \/
= 9%
2
\
r r - m——qj/ ’\,'3"

=
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Diploma Worksheet Questions ~ Combination Questions (Cathode Ray Tube)

Use the following information to answer Q378:

Cathode Ray in a Magnetic Field SCothode a Y " ans

a. INeemn) of
clckoons.

An external magnetic field is directed out of the page.

Q378: A magnetic field directed out of the page caused the cathode rays to move up the screen. What
arrangement of electric plates would cause them to return to the center?

+++4 -
A ®
4 AHgect Hem dowoacds
++++ gosihive plade 4o
Skﬂijk"er) 4hesr) oot
C. D.

+ 4+
Pt
+ + + +




Use the following information to answer Q380 ~ Q381:

A cyclotron uses a magnetic field to move charged particles in a circular path.
It also uses a high frequency power supply to repeatedly accelerate the
particles. '

High-frequency
power supply

Emest Lawrence was the first person to use a cyclotron. His cyclotron
accelerated protons to a maximum energy of 8.0 X 10% eV. With this energy,
the protons moved in a circular path with a radius of 6.5 % 1072 m.

Q380: The maximum speed of the protons in Lawrence’s cyclotron was

a. 1.5x10%m/s
b. 1.7x10®m/s : rev
© 3.9x10°m/s Exe *z7mu?
i ) 15 ' -2 2
d. 9.8x10" m/s (,.28’“0-/4) = 3 (LéTx10 ?)\/

% 1.5329%/0"
N = 3.°12x10‘m/5

Q381: The magnitude of the magnetic field used by Lawrence was

b.

C.
d.

63x107T fe = Fen

27x10'T @, Z”E’

24x10°T c

1.6x10°T myv . 13
=

g 9L - (16326”7392 x10°)
©9c (I.GOxlo"a')(&‘Sx»o"‘)

B= 062837
B~ 630" T

Ex= 80x0 eV, 140x0™s ) 2g 0"

—

Y
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Q1: The induced current at Point P is directed to the __i__. The induced magnetic field at Point Q is

directed to the __ii . el
—
i. ii.
left | left
B. | left right
L. |right | left
D. | right | right

Use the following information to answer Q2:

> A

Q2: The induced current at Point P is directed to the __i__. The induced magnetic field at Point Q is

directed to the __ii . -
Y
i ii.
A. | left left
B. | left right
C. | right | left
@ right | right
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Use the following information to answer Q3-Q4:

A magnet is moved towards a loop of wire that is connected to two parallel plates. A positively
charged pith ball is suspended on an insulated thread between the two plates.

Plate #2

Plate #1

) N,
S ' ﬂ"?";\’ a7 \,Yt.'P"

e}
!
Q3: The direction of the magnetic field at Point Pis __i__and the direction of current flow at Point Q is
_i . =
1
i. ii.
A. | tothe left to the left
@ to the left to the right
C. | totheright | tothe left
D. | totheright | tothe right

Q4: The direction of the electric field between the platesis __i , and the pith ball is electrostatically

attractedto _ii .

Plode 2
i. ii.
A. | tothe left Plate #1
B. | tothe left Plate #2
C. | totheright | Plate #1
D) | totheright | Plate #2

-
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Use the following information to answer Q5:

A wire is moved upward through a magnetic field.

%

J
1
S | N S N A

OF

Directions
K 3, 7 X9
‘ 5 6
x 4 % 0

Q5: The directions of the current in the wire can be described using the numbers given above.

Direction: Q

Field: Direction of
induced current
in the wire

(Record your one digit answer in the Numerical Response boxes below)

@
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Use the following information to answer Q6-Q7:

A loop of wire is rotated in a magnetic field, per the diagram below.

Directions
*2\ 3, )V X9
< 5 6
x 4 % 0

Q6: The directions of the motion of the wire, the magnetic field, and the induced current can be
described using the numbers given above.

orection: X7 15 <4
Field: Direction of Direction of the Direction of the
magnetic field motion of the induced current
at Position A wire at Position A at Position A

(Record your three digit answer in the Numerical Response boxes below)

7|51 4
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Use the following information to answer Q6-Q7:

A loop of wire is rotated in a magnetic field, per the diagram below.

Directions
‘2\ 3, '7 X9
. 5 6
x 4 A( 0

Q7: The directions of the motion of the wire, the magnetic field, and the induced current can be
described using the numbers given above.

Direction: 1/ + gé 6 = 3

Field: Direction of Direction of the Direction of the
magnetic field motion of the induced current
at Position B wire at Position B at Position B

(Record your three digit answer in the Numerical Response boxes below)

116]3

om Previous Units




