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I Multiple choice questions — 102 questions

’ A rectangular coil is placed perpendicular to a magnetic flux whose density changes uniformly.
Which of the following graphs represents the relation between the total flux (¢,,) through the
coil and the magnetic flux density (B) in which the coil is placed?
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a The opposite figure shows a circular coil placed perpendicular to a uniform magnetic field. If
the coil rotates clockwise through 90° about an axis perpendicular to its plane, the flux passing

through the coil vveveesens

R

@ increases equals zero @ decreases @ does not change

e A ring of cross-sectional area 0.2 m? is placed perpendicular to the lines of a uniform
magnetic flux of density 0.04 Wb/m2. The magnetic flux passing through the ring equals

XXX R R RN

(4) 0.002 Wb 0.004 Wb (©) 0.006 Wb (©) 0.008 Wb

° A square frame of side length 20 cm is placed in a uniform magnetic field of flux density 3 X
1072 Tesla. If the flux passing through the frame is 6 X 10 4 Weber, the angle between the

plane of the frame and the flux lines equals «vevaevees

() 20° 30° (©) 45° () 90°
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° A coil of area 2 m? is placed in a magnetic field of flux density 0.05 Wb/m? so that the flux
through it is maximum. The magnetic flux through the coil when the coil rotates from this
position through an angle of:

30° equals vesvrvanas

(A) 0.01 Wb -0.1 Wb (© 0.7 Wb (©) 0.087 Wb

° A coil of area 2 m? is placed in a magnetic field of flux density 0.05 Wb/m? so that the flux
through it is maximum. The magnetic flux through the coil when the coil rotates from this
position through an angle of:

45° equals svevevrenns

(A) -0.01 Wb 0.03 Wb (©) 0.07 Wb (D) 0.09 Wb

a A coil of area 2 m? is placed in a magnetic field of flux density 0.05 Wb/m? so that the flux
through it is maximum. The magnetic flux through the coil when the coil rotates from this
position through an angle of:

135° equals serersnnes

(A) 0.1 Wb 0.005 Wb (©) -0.07 Wb (©) -0.09 Wb

° A coil of area 2 m? is placed in a magnetic field of flux density 0.05 Wb/m? so that the flux
through it is maximum. The magnetic flux through the coil when the coil rotates from this
position through an angle of:

180° equals seveereess

(A)-0.1 Wb 0.2 Wb (©) -0.3 Wb () 0.4 Wb
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6 Several rectangular coils of different areas are placed in a uniform magnetic field, inclined to it
at 30°. The opposite graph shows the relation between the total flux through the coil (¢,,) and

the area of the coil (A). The magnetic flux density acting on all the coils iS veseseasss
Prr, (W)

04
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0.24
0.16
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004 008 012 0.16 02 (™)

@1T (B)4T (©0.5T () 0.8 T

@ The opposite figure shows two different positions (x) and (y) of a coil of area 0.2 m2 placed in
a uniform magnetic field of flux density 0.8 T. The change in magnetic flux A@,, through the

coil between the two positions equals vevsvsvass

T~ 2%
<. - -
" 0° 90°
B '__\\\ 6\\ I s | -1" -'F >

. /-r‘ 4 B ;fl I
\‘\ —f— [ ! P
- o
— -

(¥) (x)
Ao (8) 0.08 Wb (©) 0.4 Wb (D) 0.16 Wb
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@ Two rectangular coils (x) and (y) of the same area are fixed together so that one is inclined to
the other at 30°. If both coils are exposed to a magnetic flux of density B in the direction

shown in the opposite figure, the ratio between the magnetic fluxes through the two coils

(((@w) )/ ((P)y)) equals vovvvvrnne

B

\x

N

(x)1/2 2/1 © ((3)/2 () 2/(v(3))

Q A coil of face area A is placed perpendicular to a uniform magnetic flux of density B. The
change in the magnetic flux through the coil when it rotates from the perpendicular position
about an axis in its own plane through:

a quarter of a turn equals sesevseses

() zero BA (© 3/2BA (®) 2 BA

@ A coil of face area A is placed perpendicular to a uniform magnetic flux of density B. The
change in the magnetic flux through the coil when it rotates from the perpendicular position
about an axis in its own plane through:

half a turn equals +vrevreaes

(&) zero BA (©)3/2BA (®) 2 BA

@ A coil of face area A is placed perpendicular to a uniform magnetic flux of density B. The
change in the magnetic flux through the coil when it rotates from the perpendicular position
about an axis in its own plane through:

a third of a turn equals vivavevses

@ Zero BA @ 3/2 BA @ 2 BA
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@ The opposite figure shows a square coil moving at constant speed to the right of the page
through a uniform magnetic field perpendicular to the page and into it. The relation between

the magnetic flux (¢@,,) through the coil while it moves from position A to B and the time (t) is

Yrrrrrrnan

Om O bm O

® @ ®

@ Two cubes x and y of side lengths £ and 24€ respectively each have a uniform magnetic field
acting perpendicular to its upper face, as in the figure. Which of the following relations

represents the relation between the magnetic fluxes through their upper faces?

y
X |
i
@) (Pw)y = 1/4(Pm)x (Pw)y = (Pw)x
© (Pw)y = 2(Pm)x ®) (Pw)y = 4(Pm)x
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G A coil of area A placed completely in a uniform magnetic field perpendicular to its plane has a
magnetic flux of 10°3 Wb through its face. The coil was moved so that the area through which
the flux passes decreased by 10 cm?, as in the opposite figure, and the magnetic flux through

the coil became 7.5 X 104 Wb. The area of the coil (A) equals veserreaes

X X X x
X X X x
X X b x
x X x X

@ 10 cm? 20 cm? @ 40 cm? @ 80 cm?

@ A coil is placed in a uniform magnetic field so that its plane is inclined to the field lines at 60°,
as in the figure, and the magnetic flux through it is 2 X 107° Wb. The flux through the coil

when it rotates:

clockwise through 30° equals «vevsvanss

Loo
/

-
(A) 3.854 x 108 Wb 1.155 x 10° Wb
(©) 9.731 x 105 Wb (D) 8.514 x 1077 Wb

@ A coil is placed in a uniform magnetic field so that its plane is inclined to the field lines at 60°,
as in the figure, and the magnetic flux through it is 2 X 107° Wb. The flux through the coil

when it rotates:

clockwise through a quarter of a turn equals «vsearvaes

Lor
/

— -
(2) 6.25 x 10°¢ Wb 7.93 x 104 Wb
(©) 1.155 x 105 Wb (©) 9.11 x 104 Wb
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@ A coil is placed in a uniform magnetic field so that its plane is inclined to the field lines at 60°,
as in the figure, and the magnetic flux through it is 2 X 107° Wb. The flux through the coil

when it rotates:

anticlockwise through 30° equals vsevsesess

Loo
/

—-
(A) 1.155 x 106 Wb (8) 2.31 x 106 Wb
(©) 4.692 x 107 Wb (D) 3.854 x 1078 Wb

e A coil is placed in a uniform magnetic field so that its plane is inclined to the field lines at 60°,
as in the figure, and the magnetic flux through it is 2 X 10°® Wb. The flux through the coil

when it rotates:

anticlockwise through a quarter of a turn equals +evevaeaes

-

Lfoo
/

— -
(A) 1.155 x 106 Wb (8) 2.231 x 10°° Wb
(©) 4.692 x 107 Wb (D) 3.854 x 108 Wb

Q In the opposite figure, a coil of area A is placed in a magnetic field of density B so that it is
inclined to the field at 30°, and the total flux through the coil is ¢,,» The smallest angle the
coil must rotate through so that the flux through it becomes:

2(pm iS XXX R N]

30°
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@ In the opposite figure, a coil of area A is placed in a magnetic field of density B so that it is
inclined to the field at 30°, and the total flux through the coil is ¢,. The smallest angle the

coil must rotate through so that the flux through it becomes:

2/3(l)m iS Yerrrrre

-

(a) 20.31° (8) 10.53° (©) 13.9° (D) 15.52°

@ The opposite figure shows a rectangular coil rotating in a uniform magnetic field about an axis
parallel to its long sides. The graph that represents the relation between the magnetic flux
(¢r) through the coil and the angle (8) the coil rotates through during half a turn, starting

from the position perpendicular to the magnetic field, is sevsvseass

Gm (Wh) O (Wh)

/) S

L e
8 30° \m= 90° 120°/ 150° 180° o

i 30° 60° 907 120° 150° 180°

®

G (Wh) Oy (Wh)
1l

= e

30° 60° 90° 120° 150° 180° . T30° 60° le

® ©

0

e The unit Wh.A"L.m"! is the unit of vveeeerns
@ magnetic flux magnetic flux density

@ magnetic permeability @ electric power
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@ In the figure shown, a long straight wire has a resistance of 0.2 £ and the potential difference

across it is 1 V. The magnetic flux density at point X iS sesevsesss

I4
5 —-0
2cm X
@ 5 X 107 T, into the page 5 x 107 T, out of the page
@ 2 X 107 T, into the page @ 2 X 107 T, out of the page

@ Which of the following graphs represents the relation between the magnetic flux density (B) at

point x and the distance (d) of point x from the axis of the wire shown in the figure?
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@ The opposite figure shows a vertical straight wire (P) surrounded by four compasses, the needle
of each in the magnetic meridian plane. When an electric current passes through the wire
downward (into the page), it produces a magnetic field stronger than the Earth's magnetic field.

The compass whose needle's north pole does not change the direction it points to is svsvsvsvss

'S
OF ®y ©z ® k

@ A wire ab carries a direct current, with the free electrons moving through it from end a to end

b. Which of the following figures correctly represents the pattern of magnetic flux lines
produced around the wire?

T

/ A / \ ;ﬁ\:\ ﬁ \
I."; /T\ \ I.'" ‘.fJ//'H\\\I \\ ;'rl _,-" \‘-.\"'.I‘- I,-( f/‘“‘.‘ \I‘\_
b | rxi?'\\.-,‘-, \’l, a b [[[M\ | a b [/ a b [{ /) a
— e = by — B
\ \\f’J/ ]| \ "\'\vj" \\} \//-* W\ ]
LN / / A\
\\x // N \'E\:—’/ \\:/

® © ®
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@ The opposite figure shows a straight wire perpendicular to the plane of the page carrying a
current into the page. Points a, b, ¢ and d lie in the plane of the page at equal distances from

the wire. The point at which the arrow correctly shows the direction of the magnetic field of

the wire's current is seeeseeees

° In the opposite figure, a straight wire perpendicular to the plane of the page carries a current

out of the page. The magnetic field points north-west at point sevevaesss

North a b
o o

West East @
& )
South d c

@ A straight wire carries a current of 4 A. If the magnetic flux density at a point at a certain

distance from its axis is 2 X 107> T, the distance of the point from the axis of the wire equals

XXX R R RN

() 0.01 m 0.02 m (©) 0.03m (©) 0.04 m

e A current [ passes through a straight wire, and the magnetic flux density it produces at a point
5 cm perpendicular distance from the wire is 5 X 107> T. The rate of flow of electrons

through a cross-section of the wire equals +evevaesss

@ 5.61 x 102! electron/s 7.81 X 102! electron/s
@ 5.61 x 10'° electron/s @ 7.81 x 10!° electron/s
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@ A battery of emf 8 V and internal resistance 2 Q is connected to a straight wire of length 20

cm, cross-sectional area 3 X 1078 m? and resistivity 4.5 X 10°° Q.m. The magnetic flux

density at a point 10 cm perpendicular distance from the axis of the wire equals +evevaeass

(A)4 x 106T ()5 x 107 T (©6 x 108T )7 x 10°T

e In the figure shown, the magnetic flux density produced by the current in the wire at point x

Yrrrrrrnan

2A

) .

10cm X
@ equals 4 X 10°°T is greater than 4 X 10T
@ is less than 4 X 10°T @ cannot be determined

@ If the ratio between the magnetic flux densities at two points (X, Y) near a straight wire
carrying a current (Bx/By) is 2/3, the ratio between the perpendicular distances of the two

pOintS fI'OIIl the ere dX/dY IS verrrvenne

(x) 2/3 1/3 (©1/6 () 3/2

@ The opposite figure shows a straight wire carrying a direct current. The ratio between the
magnetic flux densities produced by that current at points x and y (By/By) equals +evvvvvee

1]

- e
d X 2d y

(x) 1/2 3/1 (© 2/1 (®) 1/3
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@ The opposite figure represents a long straight wire carrying a direct current. If the magnetic
flux density at point (z) equals (B), the magnetic flux density:

at point (X) is sesesevess the magnetic flux density at point (z).

@ greater by 2/3 B than less by 2/3 B than
@ greater by 2 B than @ less by 2 B than

@ The opposite figure represents a long straight wire carrying a direct current. If the magnetic
flux density at point (z) equals (B), the magnetic flux density:

at point (y) is ++svsveses the magnetic flux density at point (z).

@ greater by 1/3 B than less by 1/3 B than
@ greater by 1/2 B than @ less by 1/2 B than
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@ A straight wire is placed perpendicular to the page and carries a direct current out of the page,
as in the opposite figure. The correct order of the magnetic flux density at the points shown is

XXX R R R RN

I I
| ‘k

(&) B, > By = By > By (3) By = B, = B, > B,

(© B, > By = By > By (®) B, = B, > By = B,

° The opposite graph represents the change of the magnetic flux density (B) produced by a

current in a straight wire with the current intensity (I) at two points x and y. SO «sesvevses

—a

@ the distance of point x from the axis of the wire is greater than that of point y
the distance of point x from the axis of the wire is less than that of point y
@ the distance of point x from the axis of the wire equals that of point y

@ cannot be determined

15/84



Magnetic Effect of Electric Current thanawiya-archive.com

@ The opposite graph represents the relation between the magnetic flux density (B) produced by
a current in a straight wire at a certain point and the current intensity (I). The distance of that

point from the axis of the wire is vvevaesses

Bx107'(T)

501 /

40 d
30 l /
20 /

10 /

o iw

1 2 3 4 5

@10 cm 20 cm @40 cm @100 cm

@ A straight wire AB of resistance R is connected in an electric circuit as in the opposite figure.
The magnetic flux density at point P produced by the current through wire AB is greatest

When XXX RN

VB,T
Ky
.R.. ,-/}K‘z
R
A B
P

@ switches K; and K, are both open
switches K; and K are both closed

@ switch K is closed and switch K, is open
@ switch K is open and switch K, is closed
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@ Two identical metal rings x and y are placed in the same vertical plane, with a straight wire ab
next to them in their plane, as in the opposite figure. If the free electrons move through the
wire from end a to end b:

the direction of the magnetic flux lines through the two rings is sesevseses

Ring (x)

l Ring (y)
e

2d

b

@ perpendicular to the plane of the rings and inward
perpendicular to the plane of the rings and outward
@ in the plane of the rings toward the wire

@ in the plane of the rings away from the wire

@ Two identical metal rings x and y are placed in the same vertical plane, with a straight wire ab
next to them in their plane, as in the opposite figure. If the free electrons move through the

wire from end a to end b:

the ratio between the magnetic fluxes through the two rings (((@y)+)/( ((pm)y)) 1S svrsevnaes

a Ring (x)
Ring (y)
)
- 2d
b
@ greater than one less than one
@ equal to one @ cannot be determined
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@ In the figure shown, a long straight wire carries a current of 2 A and is placed perpendicular to
a uniform magnetic field of flux density 4 X 107° T. The resultant magnetic flux density at:

point A equals vseveerens

b X x x x 4 x
TZA
x X x b 4 b4 X x
gt - =0
B 03m 02m A
x b4 x x b4 X X
x x X X X x X

AW35x10°T (8)6 x 10°T (©8x 10°T ()9 x 10T

@ In the figure shown, a long straight wire carries a current of 2 A and is placed perpendicular to
a uniform magnetic field of flux density 4 X 107°° T. The resultant magnetic flux density at:

point B equals vvevaeaes

b4 X x x x b4 X
TZA
b4 X x X 4 X x
& = =0
B 03m 02m A
* X x x x X x
x * X b4 *x x x

@W25x%x10°T (B)5x%x 10°T (©267 x 10T ()9 x 10°T
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@ In the opposite figure, a long straight wire perpendicular to the plane of the page carries a
current of 40 A into the page. The wire is placed in a uniform magnetic field of flux density 6
X 107 T directed to the left of the page. The resultant magnetic flux density at point P, 10

cm from the axis of the wire, iS vvvreesss

P

W14x104T (®)1x104T (©8 x10°T )2 x 10°T

@ In the opposite figure, a straight wire is placed perpendicular to a uniform magnetic field of
density B directed into the page. If a current I passes through the wire, the total magnetic flux

density at point P becomes 3B. The resultant magnetic flux density at point Q iS «vevaesses

X x x X X X
a
x X x x X X
x b4 X X X b4
Qt-ll—d—l—-iLh-.P
x * x X X b4
x 4 x X b4 x

@ zero B @ 2B @ 3B
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@ The opposite figure shows a wire A placed perpendicular to the plane of the page carrying a
current out of the page, producing a magnetic flux of density H tesla at the points shown. If
the flux density of the horizontal component of the Earth's field is H tesla in the direction
shown, the resultant flux density of these two fields at:

point (1) equals vvveereeas tesla.

H
/ ' 1} (1) 1 :

P B

(%}______

@) ¢---4- (@)

-

~ 1 "

[ o~

3)

ONeX: ® V(3 H ©n ®) 2 H

e The opposite figure shows a wire A placed perpendicular to the plane of the page carrying a
current out of the page, producing a magnetic flux of density H tesla at the points shown. If
the flux density of the horizontal component of the Earth's field is H tesla in the direction
shown, the resultant flux density of these two fields at:

point (2) equals vveeeeeeas tesla.

H
/ ' 1} (1) 1 :

P B

@) $--=-©-1----1(4)

@ o (®H (©3H (®) v(5) H
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@ The opposite figure shows a wire A placed perpendicular to the plane of the page carrying a
current out of the page, producing a magnetic flux of density H tesla at the points shown. If
the flux density of the horizontal component of the Earth's field is H tesla in the direction
shown, the resultant flux density of these two fields at:

point (3) equals vieeeeeens tesla.

H
/ ' 1} (1) 1 :

P B

(%}______

@) ¢---4- (@)

-

~ 1 "

[ o~

(3)

(A) 4H (8) 2.5 H ©OV@H @ V() H

@ The opposite figure shows a wire A placed perpendicular to the plane of the page carrying a
current out of the page, producing a magnetic flux of density H tesla at the points shown. If
the flux density of the horizontal component of the Earth's field is H tesla in the direction
shown, the resultant flux density of these two fields at:
point (4) equals vveeeeeeas tesla.

H
| ' 1} (1) 1 b

.

@) f-----O-1----1(4)
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@ Which of the following figures correctly represents the pattern of magnetic flux lines produced

by two equal currents flowing in opposite directions in two parallel wires?

)

(
N\E

—

—

/
[

N

®

e The opposite figure shows two long parallel wires y and z, each carrying a current of the same

intensity (I). The direction of the resultant magnetic flux density at point x is direction vsvevesess

2) 1
- ( M

y®(4) X

Z(:)I
@ (1) (2) © (3) © (4)

@ In the opposite figure, two parallel straight wires a and b perpendicular to the plane of the
page carry currents I and 21 respectively. At point y, the resultant magnetic flux density (B) is

calculated from the relation vevesesses

a X b
@:——4|——--:—~———[I———{D

F 4
LY i
“

~
\
b
b
~
by

7
4
F

. L -
I
i
I
I
1,

y

(A)B =B, + By (8) B = B, - By,

(©) B = B, - 2B, (D) B = V(B;?> + By?)
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@ In the opposite figure, two long parallel wires each carry a current. The magnetic flux density

is greatest at point sveevessees

OF ®y ©z (@) k

@ Two long parallel straight wires carry currents (I, 2I) in opposite directions as in the opposite

figure. The correct order of the magnetic flux density at points (X, y, z) iS vevesessss

I 21
¢ ®© e ®
X y z

»B,>B,>B, (®B,>B,>B, (9)B,>B,>B, ()B,>B,>B,

@ The opposite figure shows two very long parallel straight wires perpendicular to the plane of
the page, each carrying a current. If the current in the first wire is greater than that in the
second wire, the direction of the resultant magnetic flux density at point P is in the plane of

the page and toward the +ivseaess

@ right left @ top @ bottom
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@ In the opposite figure, two long parallel straight wires (1) and (2) carry currents [ and 31
respectively. Comparing the resultant magnetic flux densities at points x and y, we find that the

two resultants vvvsseesss
(1) (2)

X
I y 31
@ have the same magnitude and direction
differ in magnitude and direction

@ have the same magnitude but different directions

@ differ in magnitude but have the same direction

e In the opposite figure, two parallel wires: wire (1) carries a current of 2 A and wire (2) a

current of 4 A. The total magnetic flux density at point P if the two currents are:

in the same direction equals «vevaevees

°Hg

Sch
(1)
!

10cm

(2) l

(A)1.33x10°T (8)2.66 x 10°T (€)4.43 x 10°T (D) 6.65 x 10°T

@ In the opposite figure, two parallel wires: wire (1) carries a current of 2 A and wire (2) a

current of 4 A. The total magnetic flux density at point P if the two currents are:

in opposite directions equals veesevsens

°Hg

5 ch

(D

10cm

(2) l

(A 414 x 10°T (8)3.06 x 107T (€29 x 108T (D)2.67 X 10°T
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@ Two parallel straight wires x and y are 5 cm apart. Free electrons pass through a cross-section
of wire x at a constant rate of 2.5 X 1029 electron/s, and wire y carries a current of 40 A.
The flux density at a point midway between the two wires, if the direction of motion of the
free electrons in wire x and the conventional current in wire y are:

in the same direction, equals sevsvaeens

(A) 1.6 x 104 T 0 (©256 x 10*T (©) 6.4 x 10*T

@ Two parallel straight wires x and y are 5 cm apart. Free electrons pass through a cross-section
of wire x at a constant rate of 2.5 X 1029 electron/s, and wire y carries a current of 40 A.
The flux density at a point midway between the two wires, if the direction of motion of the
free electrons in wire x and the conventional current in wire y are:

in opposite directions, equals svsvserees

Ao ()64 x104T (©32x104T (0)1.92x 10T

@ In the opposite figure, two long parallel wires (1) and (2) in the plane of the page are 20 cm
apart. Wire (1) carries a current of 9 A. The magnitude and direction of the current in wire

(2) that makes the resultant magnetic field of the two wires at point X zero are vvvvvveee.

(2) (1)
b

A
i
10 cm
a 20 cm
@ 4,5 A, fromatob 4,5 A, from b to a
@SA,fromatob ®3A,frombtoa
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@ Two parallel straight wires each carry a current I in the same direction. While the two wires
are moved a distance d in opposite directions at the same instant and with the same uniform
speed (v), as in the opposite figure, the resultant magnetic flux density at points P and C

respectively sesevsenes

I4 Al
Y —— —V
L T -
C 2d d d
@ at P: stays zero, at C: increases at P: stays zero, at C: decreases
@ at P: increases, at C: increases @ at P: increases, at C: decreases

@ In the opposite figure, two long straight wires are perpendicular to each other with a shortest
distance of 20 cm between them. The first wire is perpendicular to the page and carries a
current of 20 A, and the second wire is in the plane of the page and carries a current of 15 A.

The resultant magnetic flux density at point X equals veerevaess
q) [,=20A

10 cm

>

10 cm

I2= I5A

{- TR T '[}:..._-q“-'-

(A)3 x 10°T ()4 x 10°T (©5x10°T )6 x 105T
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@ The opposite figure shows two perpendicular insulated straight wires, each carrying a current

I. The ratio between the flux densities at points x and y respectively is veesevaess

)

:;':""_I__"'--I--':

X -
(1) — W R

| 4 ' I

+ +

| !

bm et e

y

W1:1 (®)2:1 ©1:2 ) 3:2

@ In the opposite figure, two parallel straight wires (1) and (2). If the total magnetic flux
density By at point P (midway between the two wires) equals 6 X 107> T, the total magnetic
flux density at point Q equals «veerevaes

(1) Ll
Pe 20cm
(2) —

10ch L=10A
Q

(A)335x10°T (8)268 x 10T (©)2.01 x 105T (©)6.7 x 106T
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@ In the opposite figure, two long parallel straight wires (1) and (2) each carry a current. If the
resultant magnetic flux densities at points x and y are equal and the resultant magnetic flux

density at point z is (B), the resultant magnetic flux density at point X iS «sesessass

Ili | 12

~a e e -
X Yy Z

(1) (2)
(A)0.75B (®) B (©1.5B (®) 2B

° If the magnetic flux density at point x is B, the flux density at point y is «sesvsvees

d d 2d

(2) (1)
(A) B/12 12 B (©B/2 (®) B/8
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@ In the opposite figure, two very long parallel straight wires each carry a current. If the

magnetic flux density produced by the current of wire (1) at point P equals B, the magnitude

and direction of the resultant magnetic flux density at point P are vvsvsvsnss

Al

(D

A21

2

@ B, perpendicular to the page and inward

3 B, perpendicular to the page and inward

@ B, perpendicular to the page and outward

@ 3 B, perpendicular to the page and outward

@ In the opposite figure, when the current in wire (1) is increased to 6 I, the resultant magnetic

flux density at point X «vseeeeees

1]

821

2d d X

—
i

(1

@ increases to three times

@ becomes zero

(2)
increases to six times

@ decreases to one third
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@ Two long parallel straight wires (1) and (2) carry currents in the same direction of I and 21

respectively, as in the opposite figure. Which of the following actions increases the magnetic

flux density at both points (x) and (y)?

Il A2l

;-lﬂ—--—H—-;-—H—l-

(1) (2)
@ Increasing the current in wire (1) to 2 I
Increasing the current in wire (1) to 3 1
@ Increasing the current in wire (2) to 4 I

@ Passing no current in wire (2)
@ In the opposite figure, two long parallel straight wires (1) and (2) carry currents in opposite

directions with (I > I,). Which of the following actions increases the magnitude of the

resultant magnetic flux density at point (m)?

L 4 L

Wire (2) Wire (1)

@ Increasing the current (I,) until it equals (17)
Decreasing the current (I;) until it equals (1)
@ Reversing the direction of the current in one of the wires

@ Bringing one wire closer to the other
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@ The opposite figure shows two very long parallel straight wires in the plane of the page, acted
on by a uniform external magnetic field of flux density 2 X 10~ T perpendicular to the plane
of the page and inward. If the resultant magnetic flux density at point P equals 2 X 10> T

into the page, the current in the second wire equals «vevsvsess

X X X X X X X X

5 Il=12A
K OX X x| x X X X
IlOcm
X X x Prx x x X
10 cm
® X X X|X X X X
= I,=7

® X o x ¥ X X X X

(A) 24 A (8) 18 A ©12A ()6 A

@ In the opposite figure, two parallel straight wires a and b carry currents I and 21 respectively as
shown. If the flux density produced by wire a at point y is B, the resultant flux density at point

y equals sevevaeans

@ %
2. Lo ¥D
L F
% X
\\ './

\.A’p’

Y

D) (®)2B ©VE3) B ®) V() B
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@ Two long parallel straight wires (a) and (b) are placed perpendicular to the plane of the page
and carry currents of the same intensity in opposite directions. The two wires are placed in
different positions relative to each other as in the following figures.

At point (m), the magnitude of the resultant magnetic flux density is vsesesesss

l--n—-(;l—a-1 b
=

' — d—td—
@* s I o
P r'*d — a ™%
Figure (3) Figure (2) Figure (1)
@ greatest in figure (1) greatest in figure (2)
@ greatest in figure (3) @ equal in the three figures

@ Two long parallel straight wires (a) and (b) are placed perpendicular to the plane of the page
and carry currents of the same intensity in opposite directions. The two wires are placed in

different positions relative to each other as in the following figures.

The resultant magnetic flux densities at point (m) in figures (2) and (3) «eeeeerens

(] b
— _
S ¢
I d ! | e d —sfe— d—
AR )=l g Ny S—
bG}{ ~—d— ™ G;} m -Gb)
Figure (3) Figure (2] Figure (1)

@ have the same magnitude and direction
have the same magnitude but different directions
@ differ in magnitude but have the same direction

@ differ in magnitude and direction
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@ In the opposite figure, if the distance between the two wires is 4d, the neutral point is point

XXX RN

314 Al
d X eedsl

Vee29d
3d

- -

OF ®y ©z (@) k

e The opposite figure shows two long parallel wires M and N perpendicular to the plane of the

page, carrying currents into the page. The neutral point is svsvsesses

I,=4A Iy=12A
M® ®N
- =
32 cm
@ between them, 8 cm from wire M outside them, 8 cm from wire M
@ between them, 24 cm from wire M @ outside them, 24 cm from wire M
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@ In the opposite figure, two parallel straight wires in the same plane each carry a current. If I;
> [,, in which of the regions X, Y, Z, K is the neutral point located if the currents in the two
wires are:

in the same direction?

@)X ®Y ©z ® K

@ In the opposite figure, two parallel straight wires in the same plane each carry a current. If I;
> [,, in which of the regions X, Y, Z, K is the neutral point located if the currents in the two
wires are:

in opposite directions?
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@ In the opposite figure, two parallel straight wires (1) and (2) each carry a current I in the

same direction. Which of the following actions makes the neutral point disappear?

LA I

(2) (1)

@ Moving one wire away from the other
Doubling the current in one of the wires
@ Reversing the direction of the current in one of the wires

@ Reversing the direction of the current in both wires

@ In the figure, two perpendicular insulated wires each carry a current. Their resultant flux

density is zero at point vevevsssss

A
et el /sty
1 :
B a1
&
—
! .
1 I
1 I
1 —————— .-1&-‘— —I
C
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@ Two long insulated straight wires (1) and (2) carry currents I1 and I in the directions shown
in the opposite figure. If point (c) is a neutral point, which of the following relations is correct

for the currents of the two wires?

Wire (2)
Wire (1)
ONES" L <
@ I, =1 @ cannot be determined

@ In the opposite figure, a long straight wire in the plane of the page carries a current of 10 A
and is placed in a uniform magnetic field of flux density 2 X 107 T perpendicular to the page

and inward. The point at which the resultant flux density is Zero is vsvsvsses

x x x 4 = x X X x x

» » » * x x x : x x

x X * x x X x x x x
10cm 10cm |10cm 10cm
- ——— el | = O~ 2

x Ax xBx x| x xCx D x
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23S In the opposite figure, two long straight wires xy and ab, insulated from each other, are
perpendicular and in the same plane. Wire (xy) carries a current of 4 A. The magnitude and

direction of the current in wire (ab) so that the resultant flux density at point P is zero are

Yrrrrrrnan

y

P

2 cmf

4 AL

' g

L& ]

0

a P b

X

®8A,fromatob 8A,fr0mbtoa ©16A,fromatob @16A,frornbtoa

@ A small compass is placed at a point between two parallel straight wires, 20 cm from the first
wire, which carries a current of 2 A from south to north, and 40 cm from the second wire.

The magnitude and direction of the current that, when passed through the second wire, causes
no deflection of the compass needle are +evevreess

@ 4 A, from north to south 2 A, from north to south
@ 4 A, from south to north @ 2 A, from south to north
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@ Two parallel straight wires (1) and (2) each carry a current as in the figure, so that point X is
the neutral point, at a distance (a) from wire (2) If the current in wire (2) is increased to 4
A, the neutral point shifts by 10 cm. The distance d between the axes of the two wires equals

Yrrrrrrnan

1AL A4A

(2) (1)
(A) 18.51 cm (8) 20.83 cm (©) 24.75 ecm (D) 33.33 em

e In the figure shown, three long parallel straight wires each carry a current. The direction of the
magnetic field at points P and Q iS vevesesess

14 Il 214

X Yy Z
@ at P: out of the page, at Q: out of the page
G at P: into the page, at Q: into the page
@ at P: out of the page, at Q: into the page
@ at P: into the page, at Q: out of the page
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@ The opposite figure shows three wires perpendicular to the plane of the page, each carrying a

current. The resultant magnetic flux density at point x equals vsevevsess

10A

15¢cm

40 A X
10 cmT

15cm

10A
(A2 x10°T (3)8 x 10°T (©9 x10°T (D)4 x 104T

@ Three vertical straight wires x, y and z in the same plane each carry a current I. A compass
was placed between wires y and z, and its needle took the position shown in the opposite

figure. Neglecting the Earth's magnetic field, the directions of the currents in wires x and y

respectively are cvevevsess

N
-O-HO-#4-1-0-
X % ©,
1S
@ out of the page, out of the page out of the page, into the page
@ into the page, out of the page @ into the page, into the page
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@ In the opposite figure, three long straight wires (a), (b) and (c) lie in the same plane and each

carries a current. If point (m) is a neutral point, then v.vevaeses

VI
m
L Sl
Wire (2) — /T —
I
Wire (b) Wire (c)

@ the current in wire (b) is upward, of intensity I
the current in wire (b) is upward, of intensity 21
@ the current in wire (b) is downward, of intensity I

@ the current in wire (b) is downward, of intensity 21

e In the opposite figure, three wires x, y and z in the same plane each carry a current. If the
magnetic flux density at point ¢ produced by the current in wire z equals B, the magnitude of

the resultant flux density at point ¢ produced by the currents in the wires equals sevseseess

Wire (2)

@ zero 2B, @ 3B, @ 4B,
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@ In the opposite figure, four very long parallel wires perpendicular to the plane of the page are
placed at the corners of a square, each carrying a current of the same intensity in the direction

shown. The direction of the resultant flux density at point (m) iS «sesssvses

@ perpendicular to the page and inward
perpendicular to the page and outward

@ in the plane of the page, to the right of the page
@ in the plane of the page, to the left of the page

@ The opposite figure shows four long straight wires (1), (2), (3) and (4) in the same plane,
each carrying a current I. The correct order of points x, y and z according to the resultant

magnetic flux density at each is vevevsvess

(1)

W
A\

? - F —
4) Q)
®z<y<x z>y>X @z<y=x ®z>y=x
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@ Two wires abc and adc of the same metal have the same length but different cross-sectional
areas. They are joined together in the shape of a square as in the opposite figure. The two
points which, when connected to an electric source, make the resultant magnetic flux density

at point X Zero are vveevssees

@a,d a,c @a,b @b,d

@ A wire of uniform cross-section is bent into a square abcd and a current is passed through it as
in the opposite figure. If the magnetic flux density at point (m) produced by the current in part
(ab) of the wire alone equals (B,), the magnitude of the resultant magnetic flux density at

point (m) equals vvevevaens
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@ In figure (1), a long straight wire in the plane of the page carries a current (I), and point (y) is
at a distance (d) from it. The wire is rotated in the plane of the page about an axis through
point (x) by 30° twice: first clockwise as in figure (2), and second anticlockwise as in figure
(3)-

The correct order of the magnetic flux density at point (y) in the three figures is vivesesess

Ty
I4

Xu-na——i-.y

- ——

(1) ) 3)

@Bl=BZ=B3 Bl>Bz=B3 @Bz>B3>Bl ®B2=B3>Bl

@ A straight wire carrying a direct current is placed perpendicular to the plane of the page. It can
be moved from position a to position b along one of two paths (1) or (2) (path (2) is a circle
centred at point x), as in the opposite figure. What happens to the magnetic flux density at
point x while the wire is moved along:

path (1)?

b |
RaACNNNLE

]

I

|

@]
W

1

I

|

\

5’ ra|

@ it increases it does not change

@ it increases then decreases @ it decreases then increases
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@ A straight wire carrying a direct current is placed perpendicular to the plane of the page. It can
be moved from position a to position b along one of two paths (1) or (2) (path (2) is a circle
centred at point x), as in the opposite figure. What happens to the magnetic flux density at

point x while the wire is moved along:

path (2)?
b |
O T T
P o ]
™ I
NROY
[~ ] !
RN \ !
vl
vl
vl
L]
\
X | ra|
@ it increases it does not change
@ it increases then decreases @ it decreases then increases
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I Essay questions — 16 questions

’ A straight wire of length 1 m is wound into a coil of one turn and placed perpendicular to a
magnetic field of density I T. Find the magnetic flux through the turn if it is:
(1) circular.

(2) square.

6 The opposite figure shows a side view of a coil placed in a uniform magnetic field, and the flux
through the coil is 4 X 10"2 Wb. What is the smallest angle the coil must rotate clockwise
from the position shown so that the flux through the coil becomes:

(1) 2x1 02 Wb?
(2) -2X% 102 Wb ?

B
o o
—
S
—
—f

e The opposite graph represents the relation between the magnetic flux (¢,,) through a coil
rotating at a uniform rate in a magnetic field and the angle (8) between the plane of the coil

and the direction of the field. Find the value of z.

O (W)

Z e e T e - T
01______,_// ?\
; 7 f .

/| N\,

30° 60° 90° 120° 150° 180°
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0 What is the direction of the magnetic field at each of points a and b produced by a current (I)
in the straight wire shown in each of figures (1) and (2)?

®
|
P
o
& —

L *
-
T — b e

(2) (1)

e A vertical straight wire xy carries a current and passes through a horizontal sheet of cardboard
as shown in the figure. Draw on the sheet ABCD four of the magnetic field lines produced by

|
I

the current in wire xy.

Y
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e In the opposite figure, a very long straight wire carries a current, and three points x, y and z lie

next to it on a line parallel to it. Compare the values of the magnetic flux density at these

points, explaining your answer.

a Write the mathematical relation represented by each of the following graphs and what the

slope of the straight line represents:

(where: (B) is the magnetic flux density, (I) the current in the wire, (d) the distance of the point

from the axis of the wire)

B(T) (2) B(T) (1)
A Lmy 1(A)
(straight wire) (straight wire)
M —

° Explain: the magnetic flux density at point x produced by the current in wire ab increases

when switch K in the opposite circuit is closed.

WA
wd

AWWAW—
)

_‘
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6 In the opposite figure, if the magnetic flux density produced by the current (I) in the wire at
point x equals B in a certain direction, determine, with explanation, the point at which the flux

density becomes B/2 in the opposite direction.

.....

@ Figure (1) shows a compass placed in the magnetic meridian plane below a straight wire.
When a current passes through the wire, the compass needle is deflected and settles as in figure

(2) . Determine the direction of the current in the wire.

Figure (1) Figure (2)

° Two parallel straight wires (x, y) are 0.3 m apart. Wire x carries a current of 2 A and wire y a
current of 3 A. Calculate the distance of the neutral point from wire y if the two currents
flow:

(1) in the same direction.

(2) in opposite directions.
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@ Two parallel straight wires (1) and (2) each carry a current as in the figure. Find the resultant

magnetic flux density at point C in terms of I, d and U.

T Lan |

2d d
(D )

[

@ Two parallel straight wires x and y each carry a current as in the opposite figure. Explain what

happens to the magnetic flux density at point a if wire x is moved a distance 1/2d toward wire

Y.
I 421

- -

d a d

(x) (y)

@ In the opposite figure, when currents I} and I, flow in the two parallel straight wires, point x
is the neutral point. What change must be made to the current I, so that the neutral point
becomes:

(1) at point y?
(2) at point z?
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@ In the opposite figure, three long parallel straight wires carry currents. If the resultant
magnetic flux density is zero at point Q, prove that: I} < (I, +13)

A [3

@ In the figure shown, three parallel straight wires x, y and z each carry a current 1. If the
magnetic flux density produced by wire x at point a equals B, calculate the resultant magnetic
flux density at point a in terms of B when there is no current in:

(1) wirey

(2) wire z

I a I
(o) e (o)
X z
I

< ()
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I Past exam questions — 23 questions

’ In the opposite figure, two rectangular coils (x) and (y) of areas A and 3A respectively are
placed in a uniform magnetic field. The ratio between the magnetic fluxes cutting them

((@m))/((@rm)y) is «esveeeess (Sample exam 2025)

EENES
AY
A
VoYY oYY

Coil (x) Coil (y)
A (V3)/2 (2V(3))/9 (© 1/((3) () (2V(3))/5

Q A long straight wire carries a current I as shown in the figure. Which of the following relations
correctly expresses the magnetic flux density (B) produced by the wire's current at points x, y

and z, which lie in the same plane as the wire? (Trial exam / June 2021)

14
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e In the opposite figure, the magnetic flux density produced by the currents in wires (x) and (y)
at point P equals By. If the direction of the current in wire (x) is reversed while the current in

wire (y) stays as it is, the magnetic flux density at point P becomes +.eseseses (Trial exam / June

2021)
Wire (x) Wire (y)
Iy j21
=y P
2d d

(&) 3/7B; 2/3B, (©) 3/5B; (©) 3/8B;

° The following figure represents four wires carrying different currents Iy, I5, I3 and I4, and the

flux density at points X, Y, Z and D is the same. The greatest current is vesesesess (1st session

2021)
—— oy D~ — s
. Y
D Z
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° The opposite figure represents two straight wires 1 and 2 in a plane perpendicular to the page,
with a magnetic needle placed midway between them. If each carries a current I out of the

page, the north pole of the needle vv.vvvveee (2nd session 2021)

North pole of the needle

x
!.’
! 5
O—q———b- 0
d d
,0‘
I
// L]
‘ (Z)
South pole of the needle
@ is deflected toward point X is deflected toward point Y
@ is deflected toward point Z @ stays in its position without deflection

e The opposite graph represents the relation between the magnetic flux density (B) produced by
a current at a point and the current (I) in three wires x, y and z, each separately. This point is

vevveseees (2nd session 2021)

B(T)
t X
y
/
_Z
.H"//
—1(A)

@ closer to wire (z) than to wire (y)
at equal distances from wires (x), (y) and (z)
@ closer to wire (x) than to wire (y)

@ closer to wire (y) than to wire (x)
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a In the figure shown, a straight wire carrying a current (I) is placed in a uniform magnetic field.
The order of the resultant flux density (B) at points A, E, C and D is +esesevess (1st session

2022)
X X X X
x X oA
x X X xoF x P
1
X x X x'Cx X
X X X xeD x ®

(:)13C:>fﬁ)>hBAF>fﬁ3‘I'.B[)>hB(I>RBE:>fﬁ\(:).BA;>13C:>fﬁ)>{BE (:).BE:>13C:>fﬁ)>MBA

° The opposite figure represents a straight wire carrying a current (I), with points A and C on
either side of the wire. If the flux density at point A is By and the magnetic flux density at
point C is Bc, the ratio By/B¢ equals ++vvvvvves (2nd session 2022)

A

Tem
I
] s

n2 cm

Cl
) 1/(m) 1/(2n) (© 2n OF

° Two long parallel wires (X) and (Y) are separated by a perpendicular distance of 0.5 m and
carry currents in the same direction of I and 31 respectively. The neutral point is at a distance

of vevereeres (Trial exam 2023)
@ 0.125 m from wire Y 0.25 m from wire Y
@ 0.125 m from wire X @ 0.625 m from wire X
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@ The opposite figure shows two long parallel wires (A) and (C), each carrying a current. To get a
neutral point at point (Z), which of the following choices is correct for the magnitude and

direction of the current in wire (C)? (1st session 2023)

(©) (A)

AZA

@ 2 A, in the same direction as the current in wire (A)
0.5 A, in the same direction as the current in wire (A)
@ 0.5 A, opposite to the current in wire (A)

@ 2 A, opposite to the current in wire (A)

° The figure represents a straight wire carrying a current (I). Which of the following choices
correctly expresses the relation between the magnetic flux densities (B) produced by the wire's

current at points (Z) and (Y), which lie in the same vertical plane as the wire? (2nd session

2023)
Ii
g %
d
d
oY
@ By =By, in opposite directions By =By, in the same direction
@ By <By, in opposite directions @ By > By, in the same direction
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@ The figure shows two parallel wires (1) and (2) carrying currents I and I respectively. For
point (y) to be a neutral point of the two magnetic fields, the magnitude and direction of the

current I, must be +vveveve (2nd session 2023)

d 2d

(2) (1)
@ 1,/2, upward I, upward @ 2I;, downward @ I1/3, downward

@ When a current passes through a straight wire of uniform cross-section and resistance (R),
whose ends are connected to a DC source and which is placed in air, a magnetic field of flux
density (B) is produced at a point near the wire. Which of the following changes decreases the

flux density at the same point, other factors being constant? (1st session 2024)
@ Replacing the wire with a shorter one

Replacing the wire with a longer one

@ Replacing the wire with one of larger cross-sectional area

@ Replacing the source with one of greater emf

@ In the opposite figure, a straight wire carries a current. The ratio between the magnetic flux

densities produced by the wire's current at the three points shown B,:By:By respectively equals
vevveeeees (2nd session 2024)

1

(a) 2:3:6 1:2:3 (©) 3:2:1 (D) 2:6:4

56 /84



Magnetic Effect of Electric Current thanawiya-archive.com

@ The opposite graph represents the relation between the magnetic flux density (B) produced by
a current in a straight wire at a certain point and the current (I). The distance of that point

from the axis of the wire is «.eevveees (Sample exam 2025)

Bx107%(T)

25

20 /
15

10 ¥

/ - I (A
1 2 3 4 5 (&

(A) 10 cm (8) 8 cm (© 6 cm () 4 cm

@ The opposite figure shows two long parallel straight wires, each carrying a current in the same
direction. Which of the following graphs expresses the relation between the resultant magnetic

flux density (B.) of the two wires at point (c) and the current (I;)? (Sample exam 2025)

L R

2d 1 a ¢
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G In the opposite figure, two very long parallel straight wires are in the plane of the page. If the
resultant magnetic flux density at point (x) produced by the currents of the two wires is

2x 107 T, the current in the second wire (I,) equals veveseses (Sample exam 2025)

I;=10A4 112

X
-

fp—————
20cm  20cm

40cm
@10A (®)20A (©304 () 40 A

@ In the opposite figure, two very long parallel straight wires carrying the same current are
placed in the plane of the page. The resultant magnetic flux density at point (x) equals +vseaerese
(Sample exam 2025)

10A 4 110A

Xopt— w—P
10cm | 10cm

@1o0°T (3)2x10°5T (©3x10°T (D) 5x105T

58/84



Magnetic Effect of Electric Current thanawiya-archive.com

@ Two long parallel straight wires each carry a current as in the opposite figure. If the direction
of the current in wire (X) is reversed, the magnitudes of the resultant magnetic flux densities at

points K and L respectively +.vvvvvvee (Sample exam 2025)

] |
BE| - = N
I 30
K L
L |
X Y
@ decreases, increases increases, decreases
@ does not change, does not change @ decreases, decreases

@ Three long parallel straight wires (X, Y, Z) each carry a current as shown in the opposite
figure. If the magnetic flux density produced by the current in wire Y at point P equals B, the

magnitude of the resultant magnetic flux density at point P equals «vvvevsess (Sample exam

2025)
Z Y X
314 IT 441
0.5d
P
L- L -
d d
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@ The figure shows two insulated perpendicular straight wires lying in the same plane, each
carrying a current. If the four points (X, y, z, n) shown in the figure all lie in the plane of the

wires, at which of these points is the resultant magnetic flux density zero? (2nd session 2025)

Z n
e T T ®
I 1
P :
1
2cmi 1 E
l I 21 |
e ——
lem! !
¥y |
xt:“:-:-“w"";'y
lem 2cm

@ Point (y) Point (x) @ Point (n) @ Point (z)

@ The figure shows a long straight wire of uniform cross-section and radius (R) carrying a direct
current (I) in the direction shown. The relation between the magnetic flux density at point P

and the magnetic flux density at point Q is vveveeeeee (Sample exam 2026)

o e N TR T e ety
Bt r i s 2 Lk £kt

(A) Bp=2Bq Bp=3Bq (©) Bp=4Bq (0) Bp=2.5Bq

60/84



Magnetic Effect of Electric Current thanawiya-archive.com

@ The figure represents a long straight wire carrying a current (I), placed in position (1), and the
magnetic flux density produced at point (P) is (B1). When the wire is rotated in the directions
marked on the figure to position (2) and then position (3), the magnetic flux density
produced at point (P) is (B;) and (B3) respectively. The correct order of the magnetic flux
density at point (P) produced by the same current in the wire in the three positions is vevevecses

(Sample exam 2026)

(1)

Ilr‘:‘:‘
30°/
L f’
~~

I
S
4 160° 3~

S TNe)

(2)

-

(A) B;>B,>Bs; (8) B;>B,>B, (©) B;>B3>B, () B,>B3>B,
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Answer key and solutions

I Multiple choice questions

1 2 3 4 5 6 7 8 9 10
B D D B D C C A B B
11 12 13 14 15 16 17 18 19 20
C B D C D D C B C B
21 22 23 24 25 26 27 28 29 30
A C B C C A D C C B
31 32 33 34 35 36 37 38 39 40
B D D B B D B C C D
41 42 43 44 45 46 47 48 49 50
B B A A A B C A B A
51 52 53 54 55 56 57 58 59 60
A C B C C D B D C A
61 62 63 64 65 66 67 68 69 70
A D D A D A C A D D
71 72 73 74 75 76 77 78 79 80
D C C C C C D A B A
81 82 83 84 85 86 87 88 89 90
A B A C D B B C C D
91 92 93 94 95 96 97 98 99 100
A B A D B C C D A D
101 102
D B

’ Answer (B)

The coil is perpendicular to the lines, so the area facing the field is constant.
¢om = BA
So the flux is directly proportional to B: a straight line through the origin.

@ Answer (D)

Rotating about an axis perpendicular to the plane of the coil is rotating about the direction of the
field itself.
So the angle between the field and the normal to the coil does not change.

So the flux is constant.
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e Answer (D)

®n = BA = 0.04 x 0.2 = 0.008 Wb

° Answer (B)

A = (0.2)? = 0.04m?
@ = BAsinG = sin@ = (6 x104)/(3x102%%x0.04) = 0.5
0 = 30° (the angle with the plane of the coil)

e Answer (D)

The flux is maximum when the coil is perpendicular to the field.

Pmax = BA =005 x 2 =0.1Wb
@ = QPmaxcos 30°= 0.087 Wb

e Answer (C)

@max = BA = 0.1 Wh
@ = 0.1cos 45°= 0.07 Wb

G Answer (C)

Pmax = BA = 0.1 Wb
@ = 0.1cos 135°= -0.07 Wb

° Answer (A)

@Pmax = BA = 0.1 Wb
@ = 0.1cos 180°= -0.1 Wb

° Answer (B)

Slope of the line = (@,,)/A = 0.4/0.2 = 2 Wb/m?
@m = BAsin 30°= Bsin 30°= 2
B=4T

@ Answer (B)

Position (x): the field is parallel to the plane of the coil, so the flux is zero.

Position (y): ¢, = BAcos 60°= 0.8xX0.2x0.5 = 0.08 Wb
A@p, = 0.08 -0 = 0.08 Wb
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@ Answer (C)

The field is perpendicular to coil (y), so ¢y = BA
Coil (x) is inclined to (y) at 30°, so @ = BAcos 30°
(px)/(@y) = cos 30°= (NV(3))/2

0 Answer (B)

At first the flux is BA (coil perpendicular to the field); after a quarter turn the coil is parallel to the
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field, so the flux is zero.

|A@m| = BA-0 = BA

e Answer (D)

At first +BA and after half a turn -BA
|Apn| = 2BA

@ Answer (C)

A third of a turn = 120°, so the flux is BAcos 120° = -0.5 BA
|A@n| = BA - (-0.5 BA) = 1.5 BA

@ Answer (D)

Before entering the field the flux is zero; while entering (a distance l) it increases uniformly.
When the whole coil is inside the field the flux stays constant.

Then it decreases uniformly while leaving, so the graph is a trapezium.

@ Answer (D)

The field is perpendicular to the face, so ¢, = BA
Ay/A = (CDY/@) = 4
((pm)y = 4(pwx

@ Answer (C)

The area decreased by 10 cm?, so the flux decreased by 1073 - 7.5x 10* = 2.5x10* Wb
B = (Ap,)/(AA) = (2.5x10%)/(10x10%) = 0.25T
A = (¢)/B = (103)/0.25 = 4x 1073 m? = 40 cm?

@ Answer (B)

BA = fracg,sin 60° = (2x107°)/0.866 = 2.31x10°
Rotating 30° clockwise makes the angle between the coil and the field 60°- 30° = 30°
@, = BAsin 30°= 1.155x10°° Wb
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@ Answer (C)

BA = 2.31x10°°
A quarter turn clockwise: the angle is 60°- 90° = -30°
|@m| = BAsin 30°= 1.155x 107 Wb

@ Answer (B)

BA = 2.31x10°

Rotating 30° anticlockwise makes the angle 60° + 30°= 90°, so the coil is perpendicular to the
field.

@, = BAsin 90°= 2.31x10° Wb

@ Answer (A)

BA = 2.31x10°
A quarter turn anticlockwise: the angle is 60°+ 90° = 150°
@ = BAsin 150°= 1.155x10°° Wb

@ Answer (C)

@ = BAsin 30°= 0.5 BA
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The required 2¢,,, = BA is the maximum value, so sin@ = 1 and the coil is perpendicular to the
field (6 = 907)
The required rotation is 90°- 30° = 60°

e Answer (B)

@m = 0.5 BA, and the required 2/3¢,, = BA/3
sind = 1/3=0 = 19.47°
Smallest rotation 30°- 19.47°= 10.53°

@ Answer (C)

At the start the coil is perpendicular to the field, so the flux is maximum: ¢,,, = BAcosO

It decreases to zero at 90° and then becomes negative at 180° (a cosine curve over half a turn).

e Answer (C)

B=D/Cnd=>p=(B2rnd/I
Its unit is (T m)/A = Wb/(A- m), ie. Wb- A"1- m!

So it is the unit of magnetic permeability.
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@ Answer (A)

I=V/R=1/0.2=5A
B= (upD/@2rnd) = (2%x107%x5)/0.02 =5x10°T
The current is upward and the point is to the right of the wire; by the right-hand rule the field is
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**into** the page.

@ Answer (D)

B = (uD/(2m d), so the density is inversely proportional to the distance.

So the relation is a hyperbola that decreases as d increases.

@ Answer (C)

The current is into the page, so the field lines around the wire are clockwise.

At the left point (z) the field of the wire points north, the same direction as the Earth's magnetic
field.

So the direction of compass z does not change.

@ Answer (C)

The electrons move from a to b, so the conventional current is from b to a.
By the right-hand rule the lines are circles around the wire in the direction shown.

The lines get farther apart away from the wire because B decreases.

@ Answer (B)

The current is into the page, so the field is clockwise around the wire.

The field is tangent to the circle, so at the lower point b it points to the left.

e Answer (B)

The current is out of the page, so the field is anticlockwise.

The field is tangent to the circle, so at point b (north-east of the wire) it points north-west.

@ Answer (D)

B=(uD/@Cnd)=>d=2%x107%x4)/(2%x10°) = 0.04m

e Answer (D)

I=02rndB)/(uy) = Bd)/(2x107) = (5x10°%x0.05)/(2x107) = 12.5A
n/t=1I/e = 12.5/(1.6 x10''°) = 7.81 x 10'? electron/s
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@ Answer (B)

Ryire = (PL)/A = (4.5%X10°%0.2)/(3%x108) = 30Q
I=Vg/(R+1)=28/(30 +2) =025A
B = (upD/@nd) = (2x107x%x0.25)/0.1 = 5x107 T

e Answer (B)

The perpendicular distance from the wire is d = 10sin cm < 10 cm
Atd = 10cm: B = (2x107x2)/0.1 = 4x10°T
The smaller the distance, the greater the density, so it is greater than 4 X 10°® T

@ Answer (D)

B« 1/d, s0 By/B, = d,/d; = 2/3
dy/d, = 3/2

@ Answer (B)

B « 1/d; point x is at distance d and point y at distance 3d
BBy = 3d/d = 3/1

@ Answer (C)

Point z is at distance 3d and point x at distance d
B, = 3B, = 3B
So the increase is 3B - B = 2B

@ Answer (C)

Point z is at distance 3d and point y at distance 2d
By = 3/2B, = 1.5 B
So the increase is 1/2B

@ Answer (D)

B x 1/d; points x and z are 2 squares from the wire.
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Points y and k are 2V(2) squares away (farther).
B, = B, > B, = B,

° Answer (B)

B = (uo D/(2m d) = B/I = (ug)/(2m d), which is the slope of the line.
The greater slope (x) means a smaller distance.

So x is closer to the wire than y.
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@ Answer (B)

Slope = B/I = (10x10°7)/1 = 10°T/A
d = (up)/(2m slope) = (2x107)/(10°) = 0.2m = 20 cm

@ Answer (A)

B « I in wire AB, so the greater current gives the greatest flux density.
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The battery has an internal resistance; closing any switch adds a branch in parallel, so the current
drawn from the battery increases and its terminal voltage decreases.

So the greatest voltage across AB (and the greatest current in it) is when both switches are open.

@ Answer (A)

The electrons move from a to b, i.e. downward, so the conventional current is upward.
By the right-hand rule, the field to the right of the wire is into the page.

So the field lines are perpendicular to the plane of the rings and inward.

@ Answer (A)

The field is stronger closer to the wire.

The rings are identical and ring (x) is closer, so a greater flux passes through it.

((r))/ ((Pr)y) > 1

@ Answer (B)

Field of the wire at A: By, = (2X107x2)/0.2 = 2x10°T
The current is upward and point A is to the right of the wire, so the wire's field is **into** the
page, the same direction as the uniform field.

B=4x10°% +2x10°=6x10°T

@ Answer (C)

Field of the wire at B: By, = (2x107x2)/0.3 = 1.33x10° T
Point B is to the left of the wire, so its field is **out of** the page, opposite to the uniform field.
B =4x10°-133x10° = 2.67x10°T

@ Answer (A)

Field of the wire at P: By, = (2x107%x40)/0.1 = 8x10™> T

The current is into the page and point P is below the wire, so its field is to the left, the same
direction as the uniform field.

B=6x10°+ 8x10° =14%X10*T
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@ Answer (B)

At P the wire's field adds to B to give 3B, so the wire's field at P equals 2B
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Point Q is at the same distance on the other side, so the wire's field there is 2B in the opposite

direction.

Bo = |B-2B| = B

@ Answer (A)

The current is out of the page, so its field lines are anticlockwise, with magnitude H at every point
on the circle.

At point (1) the wire's field is horizontal to the left and the Earth's field H is vertical upward.
B=V(H>+H) =V2)H

e Answer (A)

At point (2) the wire's field is vertical downward, of magnitude H

It is opposite to the Earth's field H upward, so the resultant is O

@ Answer (C)

At point (3) the wire's field is horizontal to the right, of magnitude H, and the Earth's field is

vertical.

B=VH +H)=V@2H

e Answer (B)

At point (4) the wire's field is vertical upward, of magnitude H, in the direction of the Earth's
field.
B=H+ H=2H

@ Answer (C)

The currents are opposite, so their fields between the wires are in the same direction and add up.
So the lines come out of the region between the wires and return around them in a pattern like

that of a magnet.

Currents in the same direction make the lines wrap around both wires together.

@ Answer (C)

Wires y and z have the same current and are at the same distance from x, and the current is out of
the page.
The field of y at x is upward, and the field of z at x is to the left, with the same magnitude.

So the resultant is between them, i.e. in direction (3) .
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@ Answer (D)

Point y is at the same distance from the two wires, and the field of each wire is perpendicular to

thanawiya-archive.com

the line joining it to y.
The angle at y is a right angle, so the two fields are perpendicular.
B = V(B,? + Bp?)

@ Answer (B)

The currents are in the same direction, so their fields between the wires are opposite.

At x they are equal, so the resultant is zero. At y: 2I/d - I/2d = 1.5 1/d (in units of 2 X 10'7)
At z only the other wire's field 2I/3d and at k I/3d; both are less.

So the greatest flux density is at y.

@ Answer (D)

The distances between the points and the wires are equal (d), and the currents are opposite.
Aty (between the wires) the two fields are in the same direction: By « 1/ d+ 2I/d = 3
Atz: 2I/d -1/3d = 1.67, and at x: I/d - 2I/3d = 0.33

B, > B, > By

@ Answer (C)

The currents are opposite and point P is between the wires, so their fields there are in the same
direction.

The first wire (current out) gives an upward field at P, and the second wire (current in) also gives
an upward field.

So the resultant is upward.

@ Answer (A)

The currents are in the same direction. At x both fields are downward: I/d + 3I/3d = 2 1/d
At y the fields are opposite: 3I/d - I/d = 2 I/d, also downward.

So the two resultants have the same magnitude and direction.

@ Answer (A)

The currents are in the same direction and point P is outside the wires, so the two fields are in the
same direction.

B, = (2x107x2)/0.05 = 8x10°T

B, = 2x107x4)/0.15 = 5.33x10°T

B =8x10° + 533x10°% = 1.33x10° T
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@ Answer (D)

The currents are opposite and point P is outside the wires, so the two fields are opposite.

B =8x10°%-533x10°% = 2.67x10°T

@ Answer (D)

I=(ne)/t=25x10*9%x1.6x10"° = 40 A in wire x

The electrons in x move in the direction of the current in y, so the two conventional currents are
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opposite.

Midway, the fields of the two wires are in the same direction, each (2 X 107 x40)/0.025 =
3.2x104T

B=64x104T

@ Answer (A)

I, = 40 A, and the conventional current in x is opposite to the motion of the electrons.
The electrons in x move opposite to the current in y, so the two conventional currents are in the
same direction.

Midway, the two fields are equal and opposite, so the resultant is zero.

@ Answer (D)

Point X is outside the wires, so for the field to vanish the two currents must be **opposite**.
Wire (1) is 0.3 m from X and wire (2) is 0.1 m away.
9/0.3 = 1,/0.1=>1, = 3A

The current in (1) is upward, so the current in (2) is from b to a (downward).

@ Answer (A)

At P (the midpoint) the fields of the two wires are equal and opposite, and this stays so because the
wires move apart at the same speed, so the resultant stays **zero**,

At C the fields of the two wires are in the same direction. The nearer wire approaches C and the
farther one moves away, and approaching increases the field more than moving away decreases it.

So the resultant at C increases.

@ Answer (C)

B, = (2x107x20)/0.1 = 4x10° TandB, = (2x107%x15)/0.1 = 3x10> T
The wires are perpendicular, so the two fields at X are perpendicular.

B =V((4x10°%)? + (3x10°)2) =5%x10°T
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@ Answer (A)

Points x and y are at the same distance from each of the two wires.
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At each of them the fields of the two wires are in the same direction, so the density doubles: (2
D/@Crnd
So the ratio is 1:1

@ Answer (D)

At P the fields of the two wires are in the same direction (the currents are opposite): B, =
(2x107%x10)/0.1 = 2x10> T

B, = 6x107-2x10° =4x10°T=>1, = 20A

At Q (outside the wires) the fields are opposite: B, = 2 X 10> T and B, = (2X 107 x20)/0.3
= 1.33x10° T

Bq = 2x107°-1.33x10° = 6.7x10°T

@ Answer (D)

Take the four distances between the wires and the points as equal (d).

By = I/d + I/2d = 1.5 I/d (the currents are opposite, so the fields agree between the wires)
B,=1/d-1/4d = 0.751/d = B

B, = 2B

@ Answer (D)

At x the two fields are in the same direction: B = I/d + I/d = 2I/d (in units of 2 X 1 0'7)
At y (outside the wires) the fields are opposite: I/2d - 1/4d = 1/4d
By/By = (1/4)/2 = 1/8

@ Answer (C)

The field of wire (1) at P equals B, into the page (the current is upward and the point is to its
right).

The field of wire (2) at P is out of the page, of magnitude 2B because its current is 2I at the same
distance.

The resultant is 2B - B = B, outward.

@ Answer (C)

The currents are opposite and point x is outside the wires, so the two fields are opposite.
By = 2I/d - 1/3d (in units of 2 X 10°7)
Atl; = 6I: By = 2I/d-6I/3d = 0
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@ Answer (C)

At y (outside the wires) the two fields are in the same direction, so the density increases when
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either current increases.

At x (between the wires) the two fields are opposite, and the larger field is that of wire (2) because
it is nearer and stronger.

So increasing the current in wire (2) increases the resultant at x as well as at y, while increasing

the current in (1) decreases it at x.

@ Answer (C)

At m the two fields are opposite, so the resultant is By - B,

Reversing the current in one wire makes the two fields in the same direction, so the resultant

becomes By + B, the greatest possible.

@ Answer (C)

The uniform field and the resultant are equal, so the field of the two wires at P is zero.
Point P is midway between the wires, so the field vanishes if the two currents are equal and in the

same direction: I, = I} = 12 A

0 Answer (D)

Wire b carries 21, so its field at y equals 2B (same distance).
The angle at y is a right angle, so the two fields are perpendicular.
By = V(B* + (2B)*) = V(5) B

@ Answer (A)

Figure (1): m is at the midpoint and the currents are opposite, so the fields are in the same
direction: B = 2 (uo D/(2mx d)

Figures (2) and (3): m is at distance d from each wire with a right angle between the fields: B =
V(2 (1o D/(2 d)

So the greatest is in figure (1).

@ Answer (B)

In figures (2) and (3) the field of each wire at m has the same magnitude (o I)/(27 d) and the
two fields are perpendicular.
So the magnitude V(2) (ug I)/(27 d) is the same in both figures.

But the positions of the wires differ, so the direction of the resultant differs.
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@ Answer (A)

The currents are in the same direction, so the neutral point is **between** the wires, where their
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fields are equal.
3I/r1 = I/r2 =>r1 = 3T2 and ri + ry, = 4d

r, = d from the right wire, which is point x.

@ Answer (A)

The currents are in the same direction, so the neutral point is **between** the wires.
At the neutral point Ing/ry = IN/TN = 4/ = 12/ry = TN = 3rm

™ trn=32=ry=8cm

@ Answer (B)

The currents are in the same direction, so the neutral point is **between** the wires, i.e. in Y or
Z.

It is closer to the wire with the smaller current (I, on the left).

So it is in region Y.

@ Answer (A)

The currents are opposite, so the neutral point is **outside** the wires.
It is closer to the wire with the smaller current (Iz), i.e. to its left.

So it is in region X.

@ Answer (C)

The currents are equal and in the same direction, so the neutral point is midway between the
wires.

Reversing one of the currents makes the two fields between the wires in the same direction, so
there is no neutral point between them.

Outside the wires the two fields are never equal because the distances differ, so there is no neutral

point at all

@ Answer (D)

A neutral point needs equal fields: I/d; = 2I/d, = d, = 2d,
Point D is one unit from the wire I and two units from the wire 2I, so the two fields are equal.

And their fields are opposite (one out of the page and the other into it), so the resultant is zero.
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@ Answer (B)

At point c the fields of the two wires are equal: I1/d; = I,/d,
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Point ¢ is closer to wire (1) than to wire (2) (d; < d3).

So for the fields to be equal, I} < I,

@ Answer (B)

The current is upward, so the wire's field to its left is **out of** the page, opposite to the uniform
field (inward).

They cancel when (ug D)/(2n d) = 2 X 107

d=(2%x107%x10)/(2%x10°) = 0.1 m = 10 cm to the left of the wire, which is point B.

Answer (C)

Field of wire xy at P: B = (2X 1077 X4)/0.02 = 4x 107 T, into the page.
So wire ab must give at P (above it) a field out of the page of the same magnitude.
I=(Bd/2x%x107) = (4x10°x0.08)/(2x107) = 16 A

Its direction is from a to b (to the right) to give an outward field above the wire.

@ Answer (C)

The compass is between the wires and the current in the first is south to north; for no deflection
the two fields must be equal and opposite.

With both currents in the same direction (south to north), the two fields between the wires are
opposite.

2/0.2 = L,/0.4=>1, = 4A

@ Answer (D)

At first: 1/a = 4/(d - a) = d = 5a, so the neutral point is d/5 from wire (2)-

After increasing the current to 4 A the two currents are equal, so the neutral point is at the
midpoint, d/2 away.

The shiftisd/2-d/5 = 0.3d = 10cm=>d = 33.33 cm

e Answer (A)

All currents are upward. At P: the field of x is inward (I/ d), the field of y is outward (I/ d) and
the field of z is outward (21/3d)

The resultant is 2I/3d **outward**.

At Q: x inward I/3d, y inward I/d, z outward 2I/d

The resultant is 2I/3d **outward**.
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@ Answer (B)

The two 10 A wires are at the same distance from x and their fields at x are equal and opposite, so
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they cancel.

The field of the 40 A wire remains: B = (2X 107 x40)/0.1 = 8x10> T

e Answer (A)

The resultant field at the compass is vertical upward (the direction of the N pole).
Wire z carries a current out of the page and the compass is to its left, so its field is downward.

For the resultant to be upward, wires y and x (to the left of the compass) must give an upward

field, which happens if their currents are **out of** the page.

@ Answer (D)

At m: the field of wire (c) is into the page (ig I)/ (27 d) and the field of wire (a) is also inward (ug
D/Cn d)
For the resultant to vanish, wire (b) must give an outward field of (2uy I)/(2m d)

So its current is 2I downward.

@ Answer (B)

The wires are in the plane of the page and c is at distance d from each, so all their fields are
perpendicular to the page and add algebraically.
B, = By from a current 2, so the field of each of x and y (current I) equals Bo/2

The currents circulate in the same sense around the triangle, so their fields agree: B = By + By/2
+ Bo/z = ZBO

@ Answer (C)

The field of each wire at m is tangent to the circle around it and has the same magnitude.
The vertical components cancel by symmetry (the top currents are opposite to the bottom ones).
The horizontal components add toward the **right**, so the resultant is in the plane of the page

and to the right.

@ Answer (C)

The wires are in the plane of the page, so all their fields are perpendicular to the page and add
algebraically.

The field of the two horizontal wires (1) and (2) has the same direction and value at the three
points because they lie on one line between them.

Points x and y are at the same height and their distances from the vertical wires are swapped (the

near one for one is the far one for the other), so their resultants are equal.
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At z (outside the figure) the field of the vertical wires reverses, so it reduces the field of the
horizontal wires instead of adding to it, and the resultant is smaller.

Z2<y=X

@ Answer (D)

When the source is connected between b and d, the current flows from b to d through two paths.
Each path consists of one side of the first wire and one side of the second wire in series, so the
resistances of the two paths are equal and the two currents are equal.

Equal currents in two identical paths give opposite fields at the centre, so the resultant vanishes.

@ Answer (A)

The current I divides at a between side ad of resistance R and path abcd (three sides) of resistance

3R
Lqg = 3I/4 and I1,.q = 1/4
Each of the three sides gives By inward at m: 3B, and side ad gives 3B outward.

The resultant is zero.

@ Answer (D)

In figures (2) and (3) the wire is inclined 30° to the vertical and passes through point x.
The perpendicular distance from y is dcos 30° < d in both figures, with the same value.
So the field is greater than in figure (1) and equal in (2) and (3): B, = B3 > B;

@ Answer (D)

Path (1) consists of two perpendicular sides: the wire moves away from x from distance R to

V(2)R at the corner, then returns to R
The field B « 1/d, so it decreases then increases.

@ Answer (B)

Path (2) is a circle centred at point x, so the distance between the wire and point x equals the
radius throughout the motion.

So the flux density does not change.

I Essay questions
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’ Model answer

(1) For a circular turn:

2nr=1,sor=1/2n) m

A=nr?=1/(4n) m?
@m=BAcos6=1Xx1/(4m) X cosO=1/(4m) Wb
(2) For a square turn:

Side length =1/4m,A=1/16 m?
Pm=1X%X1/16Xcos0=1/16 Wb

a Model answer

(1) Pm = (P) maxc0sO
2%x10?=4%10"cosO

6=60°

(2) The negative sign means that the magnetic flux enters the other face of the coil:
-2X102=4x10"cos6

cos60=-1/2, so 0=120°

e Model answer

@Om = (P ) maxc0s(90-6)

At 0=30°: 0.1 = (@) maxC0560, 50 (Pp)max=0.2 Wb
At 0=120°: @, =0.2c0s(90-120) = (V(3))/10 Wb
z=(V(3))/10 Wb

° Model answer

Applying Ampere's right-hand rule:
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(1) At point a: perpendicular to the page and inward; at point b: perpendicular to the page and
outward.
(2) At point a: in the plane of the page and to the right; at point b: in the plane of the page and

downward.

e Model answer

The field lines are concentric circles centred on wire xy in the plane of the sheet, anticlockwise
(seen from above) according to Ampere's right-hand rule.

Note that the spacing between the circles increases as we move away from the wire.
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6 Model answer

The values of the magnetic flux density (B) at the three points are equal, according to the relation
B=(uD/(2nd)

since the three points have the same perpendicular distance from the wire (d).

0 Model answer

(1) Mathematical relation: B= (u I)/(2n d)
Slope: slope= (A B)/(AD = (uw)/(2xn d)

(2) Mathematical relation: B= (u I)/(2m d)
Slope: slope= (A B)/(A(1/d)) = (u D/(2x)

° Model answer

Because when switch K is closed, the total resistance of the circuit decreases, so the current in the
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circuit increases according to the relation I=V/(R')
So the magnetic flux density at point x increases according to the relation B= (u I) /(2w d), where

d and M are constant.

e Model answer

Point k, where the direction of the field is opposite to its direction at point x because it lies on the
other side of the wire.
For the magnetic flux density to be B/2, the distance of the point from the wire must be twice the

first distance, i.e. 2d

@ Model answer

The needle was deflected from north to north-west, which is the direction of the resultant of the
Earth's field and the field of the current in the wire.
So the magnetic field of the current in the wire acting on the needle is toward the west.

The current in the wire is from a to b.

0 Model answer

(1) When the currents are in the same direction, the neutral point is in the region between the
wires:

I/dy=1y/dy : 2/(0.3-dy) = 3/d,

dy=0.18 m from wire y

(2) When the currents are opposite, the neutral point is outside the wires, on the side of the wire
with the smaller current:

2/dy=3/(0.3+dy), so dy=0.6 m

dy=0.9 m from wire y
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@ Model answer

Bi=D/Cnx2d)=(ul)/(4n d), perpendicular to the page and inward.
By=(ux3/2)/2n d) = (3u )/ (4w d), perpendicular to the page and outward.
Bc=By-Bi=(uD/(2r d)

@ Model answer

The fields of the two wires are opposite at point a:
B,=By-By = (ux2D)/(2n )-(u D/(2% d) = (u D/ (27 d)
When wire x is moved a distance 1/2d toward wire y:
B,=(ux2D/C2r d)-(n D/(2pid/2) =0

The magnetic flux density at point a decreases gradually until it vanishes when wire x is at a
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distance 1/2d from point a

Q Model answer

The neutral point is midway between the wires, so I =1,

(1) For the neutral point to be at point y: I1/I,=d;/d;=1/3
The current I, is increased to three times its first value.

(2) For the neutral point to be at point z: I1/I; =3/1

The current I, is decreased to one third of its first value.

@ Model answer

At point Q: the field of I; is perpendicular to the page and inward, and the fields of I, and I3 are

perpendicular to the page and outward.

Bq=0, so Bj=B,+Bj;
(uI)/Crd)=(ul)/Crd)+ (ul3)/(2rx2d)
L=1,+1/2I4

Sol} <(I+13)

@ Model answer

At point a: dy=dy=d,, so By=B,=B,=B
(1) With no current in wire y: By =B, in opposite directions, so B,=0
(2) With no current in wire z: the directions of By and By are perpendicular.

B,=V(B*>+B,%) =V(2)B
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I Past exam questions

1 2 3 4 5 6 7 8 9 10
B C D D C A D C B
11 12 13 14 15 16 17 18 19 20
D D A D B C A B
21 22 23
D B

° Answer (B)

(@m =BAcos0, where 0 is the angle between the normal to the coil and the field.

((pm)x =BA
(Qr)y=B X 3Ac0s30=(3V(3))/2BA

((p)x)/ ((Prm)y) =2/(3V(3)) = (2V(3))/9

a Answer (B)

B=(uD)/(2m d) decreases as the distance from the wire increases.

Point x is closer to the wire, so By <By

e Answer (C)

By=uD/Cnx2d)=(uD/(4n d) , By=ux2D/C2x d)=4u D/(4w d)

The currents are opposite, so the fields between them are in the same direction: B = (5u I)/(4n
d)

Reversing the current in x makes the fields opposite: B= (3u I)/(4n d) = 3/5B;

° Answer (D)

B=(u D/(2m d); with B the same, I is directly proportional to d

Point D is the farthest from its wire, so I4 is the greatest.

e Answer (D)

The two currents are equal and in the same direction, and the needle is midway between them.
The two fields are equal and opposite at the needle, so the resultant vanishes and the needle is not

deflected.

° Answer (C)

Slope of the line =B/I=(w)/(2m d), inversely proportional to d

The slope of x is greater than that of y, so the point is closer to wire (x) than to wire (y).
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G Answer (A)

The external field is into the page; the wire's field below it is into the page (adds) and above it is
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out of the page (subtracts).

The wire's field increases the closer the point is: Bo > Bp below the wire.
Above the wire the wire's field is subtracted: B > Bg, because E is closer.
Bc>Bp>Bp>Bg

° Answer (D)

B«1/d
Bay/Bc=dc/da=(m%)/() =n

e Answer (C)

The currents are in the same direction, so the neutral point is between them and closer to the
smaller current:

I/d=3I/(0.5-d)

d=0.125 m from wire X

@ Answer (B)

The neutral point is between the wires, so the two currents are in the same direction.
Ic/x=2/4x

Ic=0.5 A, in the same direction as the current in wire (A)

Q Answer (D)

The two points are on the same side of the wire, so the fields are in the same direction.

The perpendicular distance of point Y from the wire is less than d, so By>By

Q Answer (D)

The neutral point is outside the wires, so the currents are opposite, and it lies next to the smaller
current.

I 2/ d = I 1/ 3d

I, =1,/3, downward

@ Answer (B)

B=(uID/(2m d) and I=Vg/R and R=(p.£)/A
Increasing the length of the wire increases the resistance, so the current decreases and the flux

density decreases.
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@ Answer (A)

B=1/d and dy=d, d,=2d, d,=3d
ByByB,=1:1/2:1/3=6:3:2
B,:By:By=2:3:6

@ Answer (D)

Slope =B/I=(25%10°)/5=5%x10"°T/A
(w/(2nd)=5x10"°
d=(2x107)/(5x10°)=0.04m=4cm

@ Answer (B)

Point c is outside the wires and the currents are in the same direction, so the two fields are in the
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same direction:
BC =BI + (,u Iz)/(ZJ’E X 3d)

A linear relation with a positive slope and an intercept (B1) at [, =0

G Answer (C)

The currents are in the same direction, so the two fields at x are opposite:
B=(w)/2nx0.2)(I1,-10)=2X 10
I,-10=20,s0 I,=30 A

@ Answer (C)

The currents are in the same direction and the point is outside them, so the two fields are in the
same direction:

B=(2x107x10)/0.1+(2%x107x10)/0.2

B=2x10"+1x10°=3Xx10"T

@ Answer (A)
@ Answer (B)

By=(uD/(2nx0.5d) =B

Bx=(ux4D)/(2nx0.5d)=4B , B;=(ux3D/(2nx1.5d)=B

The fields of Y and Z at P are in one direction, and the field of X is in the opposite direction:
Bp=4B-B-B=2B
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@ Answer (D)

By the right-hand rule: at point z the field of the vertical wire is out of the page and the field of
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the horizontal wire is into it.
Bi=(uD/QCnx1),B,=ux2D/(2nx2)

The two fields are equal and opposite, so the resultant is zero at point (z).

e Answer (D)

Distance from the axis of the wire: dp=2R , dy =5R
Byp/Bo=5R/2R=2.5

e Answer (B)

As the wire rotates, the perpendicular distance between point P and the wire decreases, so the flux
density increases.

dy=r,d,=rcos30 , d3=rcos60

B3;>B,>B;
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