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IONS 20-3 AND 20-4

i «{d) What is the torcc per meter on a wire carrying
SOA current when perpendicular to a 0.80-T
fenie field? (b)Y Whav if the angle between the

i and field is 45.077

2. (D) A 1.5-m length of wire carrying 6.5 A of current
is oriented horizontally. At that point on the Earth’s
surface, the dip angle of the Earth’s magnetic field
makes an angle of 40° to the wire. Estimate the mag-
netic force on the wire due to the Earth’s magnetic
field of 5.5 X 1077 T at this point.
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3. (1) How much current is flowing in a wire 4.20m

long )f the maximum force on it is 0.900N when
placed in a uniforny 0.0800-T field?

< (1) The force on a-wire carrying 25.0 A is a maximum

of 414N when placed between the pole faces of a

magnet, If the pole faces are 22 hem in diameter, what

is the approximate strength of the magnetic field?

(1) Determine the magnitude and direction of the

force on an electron traveling 3.58 % 10° m/s hori-

zontally to the west in a vertically upward magnetic
field of strength 1.30°T.

(1) Describe the path of an electron that is projected
vertically upward with a speed of 1.80 x 10° m/s
into a uniform magnetic field of 0.250T that is di-

rected away from the observer. __
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FIGURE 20-50
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Problem 7.

) F’nd Ihe dlrectlon of the force on a. negative

" is ‘the velocity of the charge and B is the: direction of

the magnetic field. (® means the vector

pomts -

ward. © miears it points cutward, toward the viewer.)
L (T Determme the. dlrcctxon of B for each case in
'Fg 2@.51 where F represents the force on. a posx-
: nvely charged pamcle rnovmg thh velocnv v.

the magnitude and dl-

,cbarge for each: diagram shown in Fig. 20-50, where v .
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put voltage. This does not ¢

H . The diagram shows a coil of wire that can rotate between the poles of a magnet about the axis A‘z

coil Y

.- A current is passed through the coil by means of a commutator connected to the ends of the coil. What is
© T TUR position of the coil in the magnetic field so that its turning effect is a fMaximum and what is.the
position of the coil when the current is reversed so that the coil rotates continuously?

piane of coil for maximum turning effect: plane of coil for reversal of current
A. parallel to direction of field ‘ ' parallel to direction of field
B. normal to directioh of field parallel to diréetbn of field |
parallel to direction of field normal to direction of field
D. normal to direction of field | normal to direction of field
5: A DCve}eciric motor converts 75 % of the input electrical energy to mechanical energy. The remaining 25 % is

0 drssmated as heat energy.

returned to the battery.

C.  used to maintain the potential difference of the battery.

D. converted to electrical potential energy.




p—

If the particle were to be injected with a greater speed, what would be true of the magnetic force on it
and the radius of #s path? ‘

Force Arerading

‘f/ greatér greater
B: greater  smaller ’ .
C. s‘;‘n‘aﬂer greater
D. szﬁiﬁll&r - smaller

i

A positively charged oil drop is held stationary betwéen two charged plates as shown bielow.

{ i o e

ot

Lo iy 4

i : T ¢

Ifa méigﬁetic field B directed into the page is now applied, the charged drop would =
A mové into the pag‘e.

B. move upwards.

C. move to the right.‘ .

stay where 1’( is.
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P ; e ete thee cloaetrieal cireuit in the hairdrver?
hich one of the following diagrams represents the electrical circuit m"iu hairdryer

A ,~~~\—MW@WM—M——M B, {(M)—
T | i M
T O O L"*“"_“m"—"o P o S

(W Q) —()
S T

J ’ | I N o S
TUTE———— PR

. a—

An electron and a proton travelling with the same velocity are injected into a region of uniform magnetic
field at 90° to the magnetic field direction. The initial magnetic forces on them are

A. equalin inagnitude and direction.
@ equal in magnitude and opposite in direction.
C. equal in magnitude and perpendicular to each other.

D. in opposite directions and differing in magnitude by the ratio of their masses.




Tron filines are scattered on the card. Which one of the following diagrams best shows the pattern formed
by the iron filings? (The dots show where the wires X and Y enter the card.)

7

The function of the commutator of a d.c. electric motor is
to reverse the current through the rotating coils each half turn.
O

B.  to step up the voltage from the electrical source.

C.  toconvert the motor into an a.c, motor.

D. toenable the rotational speed of the motor to be varied:
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ple,

Lut makes a mistake,  He forgels to qctude

builds a simple electeic motor
;. The setup s x'ep\‘c&;w'it;u;i in the diazraim below

Jorge
brushes
{only one tum of the coil is shown).

and connects the coil directly to the power supply.

ol
| /Lu

With the coil in the position shown, when the switch S is closed the coil will

A, rotate normally — but the wires would t}angle.k

B. stop after half'a revolution.

9 stop after a quarter of a revolution.

D. not move.

¢

A strip of aluminium foil is held between the poles of a strong magnet, as shown below.

direction of current ~fgey

/ magnet

aluminium foil

When a current is passed through the aluminium foil i irecti ' i i
! : rent il in the direction shown, the fi
which direction is this deflection? o oil is deflected.

A. Vertically downwards

Yy Vertically upwards

X

C. Towards the North pole of the magnet

D. Towards the South poie of the magnet

s conumitator and

In

LT



The magnetic force p

D, Msing
7

er unit of length of wire is M. The magnetic field strength B is given by
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B T STy thevn cariven te Fapatirer svtevirort frveir
While the wire is being moved (v

lar loop, the current in the loop
A.  is always zero.
B. flows clockwise around the loop.

@ flows counterclockwise around the loop.

3. alternstes, first one way then the opposite way around the loop.

Four long straight parallel wires carry equal currents directed vertically out of the page. They are
arranged on the corners of a square as shown in the figure below.

N

V W E
, | S

The direction of the resultant magnetic force exerted on the wire labelled X is

A.  south.
B.  north.
C. " west.

~ east,

A charged particle of mass m and charge g is travelling in a uniform magnetic field with speed v such that
the magnetic force on the particle is . The magnetic force on a particle of mass 2m, charge g and speed
2v travelling in the same direction in the magnetic field is ‘

A A4F.
@ 2F
c. F

]
1o
3







