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Question 3

A Van de Graaff generator, which is a piece of electric field demonstration equipment, consists of a small
sphere that is clectrically charged, as shown in the diagram below.

A particular Van de Graaff generator has a sphere that has a charge of 5.0 x 10-7 coulombs on it, Take the
Coulomb’s law constant to be k= 9.0 x 109N m2 C2,

Which one of the following best gives the magnitude of the electric field at point X in the diagram above,
0.50 m from the sphere?

A, 18x102Vm1
B. 36x102Vm!
C. 1.8x10*Vm?
D. 3.6x10*Vm!

Question 4

A stmple DC generator consists of two magnets that produce a uniform magnetic field, in which a square
loop of wire of 100 turns rotates at constant speed, and a commutator, as shown in the diagram below.

oscilloscope

Which one of the following best shows the display observed on the oscilloscope?

A,V B. V
A A
JA\N/A
0{ ! ! 0 g

&
> <
‘w

A//AVAY
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Use the following information to answer Questions 5—7.
A step-down transformer is used to convert 240 Vi, AC t0 16 Vpyq AC.
Assume that the transformer is ideal.

Question 5

Which one of the following best gives the peak voltage of the input to the transformer?

A, 171V
5 240V \/p = 0L uﬂﬂ‘»
C) 339V ) 240
D. 480V "\)_2 o
Question 6

The ratio of turns in the primary (input) to turns in the secondary (output) is best given by

15:1

: Vy . 200 §
B. LI5 ,H_P‘-———l?—'—':li‘
C. 241 Me Ve o A

D. 1:24

Question 7

The power input to the primary of the transformer is 30 W,
Which one of the following best gives the RMS current in the secondary (output)?

A. 050A
19A P._.\f[

C. 80A P 30
D. 15A 7: I = T—-
-y b

SECTION A - continued
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Question 4 (9 marks)

Students move a square loop of wire of 100 turns and of cross-sectional area 4.0 x 10* m? The
loop moves at constant speed from outside left, into, through and out of a magnetic field, as shown

in Figure 1a. The area between the poles has a uniform magnetic field of magnitude 2.0 x 103 T,

Figure 1b shows the view from above.

N

Ny e oy
S
Figure 1a

a.  On the axes provided below, sketch the magnetic flux, @
through and out of the magnetic field.

—P

from above

b.  On the axes provided below, sketch the EMF induced through the loop as it moves into,

through and out of the magnetic field.

EMF

Figure 1b

> through the loop as it moves into,

2 marks

2 marks

SECTION B ~ Question 4 — continued
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¢. The loop takes 2.0 s to move from completely outside to completely inside the magnetic ficld.

Calculate the magnitude of the induced EMF in the loop as it moves mto the magnetic field. 2 marks

< po?
€ N353

_ 2)‘(0"3;(1():/0”?
6-[00): — 2

[

-

y cte™ v

d. Determine the direction of the induced current in the loop as it moves into the magnetic field
as viewed from above (clockwise or anti-clockwise). Justify your answer. 3 marks

Is law
cPé jnio the ’ﬁa&qf el Tﬁﬁ; hecleese! j:it?/&/ pouf

QL the pugl —2 ..7 anticlockw ise
J 70 RHGR

SECTION B — continued
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Question 5 (8 marks)

Students construct a model to show the transmission of electricity in transmission lines.

The apparatus is shown in Figure 2.
" wires -
: R =400 I : ] E
2.0 V light globe
T,
8:1

AC power supply

1
1:8
2.0 Vpps AC

Figure 2

The students use two transformers, 7' , and 7, with ratios of 1:8 and 8:1 respectively, and

a 2.0 Vpy s AC power supply. Assume that the transformers are ideal. The students use a light globe
that operates correctly when there is a voltage of 2.0 V across it. The wires of the fransmission lines
have a total resistance of 4.0 Q. The students measure the current in these wires to be 0.50 A.

a.  Calculate the power loss in the wires. 2 marks

B = IR
=05y

.o w

b. Calculate the voltage across the light globe. 4 marks
vw_g_g = IR = 0‘5—7‘({:2 \/
- = 2 x 5) =16\

L4l
Vor, = lb-2= /4y
Vig = 22175

g

S

.75 v

SECTION B - Question 5 — continued



15 2018 PHYSICS EXAM (NHT)

¢. The light globe does not operate correctly, as it should with a voltage of 2.0 V across it.

Describe one change the students could make to the model to make the light globe operate
correctly. 2 marks

[nereasy power s4ply va/ﬁg/e
Vg Qv Vo = 2x8=1¢

;Z iz

Vc"l' = .[1" f‘/é VP-.-: o'é—.l_l. 7“2
=7 Ling LI ] Lur

= = % ¥

_1 . ot :{ﬁcm - " =
Line g % \/’97) & %7,

lSej.arz P - 2UxYA= 4 W

\/‘07_) = zuf;f‘, v ’I- w_’—— IW "-—'Z-ZZS-\/

- )

7 S =3.6 T 2 b - p.us o0 407
-pe " 2,225 ~Llive = etk

% sy V -*2225#:?:/769 [1.8=4
VLOL.\‘OLOX%*’- 57 b =2

g
vy 7, to T:/
or Cz(ce,ujf /‘“ﬂz‘p i
fev-2v
1
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?
| Question 2 (6 marks)

|
|
A square loop of wire of 10 turns with a cross-sectional area of 1.6 * 10 m? passes at a constant speed :
into, through and out of a magnetic field of magnitude 2.0 x 102 T, as shown in Figure 2. |

E The loop takes 0.50 s to go from position X to position Y, ’
direction of motion ;

| N I E
side-on view ‘
| Q |
: ! r S I [
i : ! ! i
| | i | |
1 i E ;
5 ; : i
3 : | l |
2 : F 1
: | f |
! X X X X 3
| X X X X view from above E
2 X X X X
! X X X X |
| E | |
1w 7 f
| : ;‘
| | |
i 'position X E !
fw E :
| ; I I |
! [N
i |position Y ! |

1 1
i
!
Figure 2 i
' 1
a.  Calculate the average EMF induced in the loop as it passes from just outside the magnetic field at ,
| position X to just inside the magnetic field at position Y. Show your working. 3 marks |
'i
; i ) 12y. |
E-n2 i 10, ZXO_21 <3 f
§ “ At 3 0.5 |
s _y
€ 9xlo " v

SEC‘TIGN B- Queé;—tidfz — continued
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b.

Sketch the EMF induced in the loop as it passes into, through and out of the magnetic field. You do not
need to include values on the axes. 3 marks

42 7.

EMF
& ' 1 1 [
| | i |
] 1 1 1
; i : | |
1 1 1 1
1 1 1 1]
— ! :
1 1 1] ]
1 1 1 1
1 i 1 1
i i H i
1 1 1 i
1 i 1 1
1 1 i 1
] H i H
: R | . —==% time |
loop outside ! loop entering ! loop inside ! loop leaving | loop outside |
field : field i field 1 field i field !
| i | |
f i H :
1] 1 1 1
: ) i i i
i ' L i
] 1 ]
i H : ' |
i : i ; ‘
: : : ; §
! 1 L 1 i
loop at loop at E
position X position Y }
|
]

|
E
;
|
|
g

- - — S SE————— e e e A e e e e S e S |
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e — e U O

E Question 3 (5 marks)
| Students build a model of a simple DC mofor, as shown in Figure 3.

| Figure 3

a.  The motor is set with the coil horizontal, as shown, and the power source is applied.

Will the motor rotate in a clockwise (C) or anticlockwise (A) direction? Explain your answer, 3 marks
477 |
Clock wise |
{

Current HAE | PHSR—> forw 0w HG |, |
Carreat F~2 [ L RHSR — _po/ce e41 F[- f\ |

b.  One student suggests that slip rings would be easier to make than a commutator and that they should
use slip rings instead.

Explain the effect that replacing the commutator with slip rings would have on the operation of the

motor, if no other change was made. 2 marks
Loop will rotate Yy o revolutiow au thow 237
! / !
510y,

SECTIbN B- contmued
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Question 4 (4 marks)
Figure 4 shows a simple AC alternator with the output connected to an oscilloscope and a light globe.
The oscilloscope can be considered as having a very large resistance. The coil is rotated, as shown in Figure 4.

f '!
light globe D l«— oscilloscope f

% 00 |
| |
Figure 4
The output on the oscilloscope is shown in Figure 5.
V (volts)
A
10
8
6
4 = %
2 17 AN ra N !
0 A B time
- >, £ e - ‘
-4 S —] 5
-6 |
-8 !
-10
Figure 5

~ SECTION B- Questidn 4 — continued
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The AC alternator is to be replaced with a battery. f

What voltage should the battery have for the light globe to light up with the same average brightness
as it did with the alternator? Show your workin&_ 2 marks

\/ = e
\ = I_f = 3 5 4

|
2. y V ]
The rate of rotation of the loop is doubled.
On Figure 6 below, sketch the output that will now be seen on the oscilloscope. The original waveform
is shown as a dashed line on Figure 6. 2 marks |
3¢, |
I (volts)
¥ 3
10 ]
8 A —
Hra= -1’ “\ r‘! \
41/1‘\ . - e
2 = \\ \ ’r \ “‘ -
0 - - +— time
=f) \ S i | J i e
e e
- A ‘
-6 17 \ |
-8 t
-10 ]
Figure 6 '
E
r
I
|
E
i
1]
!
i
i
|
|
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Question 5 (12 marks)
A Physics class is investigating power loss in transmission lines.

The students construct a model of a transmission system. They first set up the model as shown in Figure 7.
The model consists of a variable voltage AC power supply, two transmission lines, each of 4.0 Q (total
resistance = 8.0 Q). a variable ratio transformer, a light globe and meters as needed. The purpose of the

model is to operate the 4.0 V light globe.

A variable ratio transformer is onc in which the ratio of turns in primary windings to turns in secondary ?
windings can be varied. The resistance of the connecting wires can be ignored.

variable voltage
power supply

AC

p 4

4.0V light globe

@

ote

L1111

transmission variable ratio
lines transformer L
Figure 7 j
i
.. i-
In their first experiment, the transformer is set on a ratio of 4:1 and the current in the transmission lines is '
measured to be 3.0 A. The light globe is operating correctly, with 4.0 Vg across it. !
a. Calculate the power dissipated in the light globe. Show your working. 2 marks h

b.

94

P=\] I}%ZB?“/:IZ/?
=itz 12

19 w

Calculate the voltage output of the power supply. Show your working.

Vo =JR=3x8=24V

3 marks

317

Vp = 4xy=16V
Viggar = 21110 = Y9V

jupuy

4o v

|

"~ SECTION B— Question 5 — continued
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} ¢.  Calculate the total power loss in the transmission lines. Show yout working. 2 marks

{ 2 4 |

; p! pid = / 22 E ;

| =3¢ |
I

72 w

| d. Inasecond experiment, the students set the variable ratio of the transformer at 8:1 and adjust the 5
‘ variable voltage power supply so that the light globe operates correctly, with 4.0 Vg across it,

Calculate the total power loss in the transmission lines in this second experiment. Show your working. 3 marks

j J;'LongIZA IL:.y“!:IZ‘,Z;:[.S—A 21%
| Doy s ['R = .S248 = (g

/g v

e Suggest two reasons why high voltages are often used for the transmission of electric power over long
|
1

distances. 2 marks
| Reduce~currlaf in wires ST
-power (088 in wires
@ ! ?

Vo (f%e 03/1,90 S wires
~tgobdé

SECTION B - continued
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Use the following information to answer Questions 2 and 3.

A powerline carries a current of 1000 A DC in the direction east to west. At the point of measurement,
Earth’s magnetic field is horizontally north and its strength is 5.0 x 107 T.

Question 2

Which one of the following best gives the direction of the electromagnetic force on the powerline?
A. Thorizontally west

B. ‘Thorizontally north
C. LHS K

vertically upwards

vertically downwards

Question 3
The magnitude of the force on each metre of the powerline is best given by

A. 50xI10°N =

B. 50x102N F=81L g

() s0x 102N 5510 w1000 x 1
D, 50x10°N

Question 4
The gravitational field strength at the surface of Mars is 3.7 N kg "

Which one of the following is closest to the change in gravitational potential energy when a 10 kg mass falls
from 2.0 m above Mars’s surface to Mars’s surfacc?

A, 371
B T4
€. 37]
D. 74]

Use the following information to answer Questions 5 and 6.

A light globe operates at 12 Vi, o AC that is supplied by a 240 V to 12 V transformer connected to a
240 Vg ;s mains supply. '

Question 3
Tn the transformer, the ratio of turns in the primary (input) to turns in the secondary (output) is

Oui Wy vy 249 20

1:20 i

c. 281 MNe Vo 12 /
D. 1:28
Question 6

If the light globe is to be operated using a battery instead of the mains supply, what voltage should the
battery have for the light globe to operate correctly?

(A) 12V

B. 17V
C. 835V
D. 60V

SECTION A - continued
TURN OVER
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4
Question 7

An alternator is rotating at 10 revolutions per second. Its ou
produced is shown below.

tput is measured by an oscilloscope. The signal
1%
A
N o v
» 1
. P N A

The alternator is then slowed so that it rotates at five revolutions per second.

Which one of the following best shows the display observed on the oscilloscope?

A. ¥V B. V
A A
e B 7N 7Y 7 7N
7 ay \ 7 A N ¥ i \
Z 5 =
> L ) { { T t
e —~ 717
e g W v i
V DV
A A
» N\ -, s

SECTION A — continued
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Question 2 (5 marks)

A square loop of wire with a cross-sectional area of 0,010 m? and 20 turns rotates in a magnetic
field of strength 4.0 % 10 2 T. The wires of the loop are connected to two slip rings and an
oscilloscope, as shown in Figure 2.

D oscilloscope

p 00O

@

Figure 2

The loop takes 0.10 s to make a quarter rotation (from a position at right angles to the field to a
position parallel to the field).

a. Calculate the average magnitude of the induced EMF in the loop as it makes this quarter

rotation. Show your working. P ’ 3 marks
=N 4 =Joxyx/p " x00/
= A F — l
L 6), I
o.08 V

b. On the axes provided below, sketch the output signal that would be displayed on the
oscilloscope over 1.0 s. A value or scale on the y-axis is not necessary. Take the position of the
loop at # = () to be that shown in Figure 2. 2 marks

V (volis)
A

0 ! ! I : L P [ (seconds)

SECTION B - continued
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Question 3 (5 marks)

Figure 3 shows a simple DC motor consisting of a square loop of wire of side 10 cm and 10 turns, a
magnetic field of strength 2.0 x 1073 T, and a commutator connected to a 12 V battery. The cutrent
in the loop is 2.0 A.

Figure 3

a.  Calculate the magnitude of the total force acting on the side EF when the loop is in the
position shown in Figure 3. Show your working. 2 marks

F=pBRJtL
= 40x 220" %2 x0. 4

<3
4 xip " N

b.  Explain the role of the commutator in a DC motor. 3 marks
Revorse +the current i the fogﬁ every
}m:L} tury te Keep molor i‘wr‘”“;/ ¢ the Lo
- /

Oﬂf/’é’%‘wf ;

SECTION B — continued
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Question 4 (8 marks)

An electrician is installing a power supply to a vard located 500 m from a farmhouse in order to
operate a 240 Vi, ;. 480 W light globe, as shown in Figure 4.

The connecting wires have a total resistance, R, of 40 0.

At the farmhouse, the electrician provides the required input voltage, V, . to the connecting wires
for the light globe to operate at 240 Vo and 480 W.

light globe
240 Vs
480 W

D vard

Figure 4

a.  When the light globe is operating at 240 Vy, ;o and 480 W, what is the power loss in the
connecting wires? Show your working. 2 marks

l: e £ )t{O*ZA
VJLM(

P =T=2%yqp= 10

£
GRS

(60 W

b. Calculate the RMS voltage of ¥, . Show your working. 3 marks

Ve = L2 = 2710= 80V
Viez 210 ¢§0 =320

320 Viwms

SECTION B - Question 4 — continued
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To reduce the power loss in the connecting wires, the electrician changes the input voltage, V; ,
and installs an 8:1 step-down transformer at the vard. After these changes, the light globe still
operates at 240 Vy, .« and 480 W, as shown in Figure 5.

— | light globe

V. / ,@ 240 Vg
me e e W

P

D | 8:1 || yard

Figure 5

Calculate the RMS power loss in the connecting wires for this new situation. Show your
working.

T f 2 3 marks
T - ekt . & =g o
.._I wires - g P 0 A

Pw.u;j R 10.25’?)“{0

2.5 W

SECTION B — continued
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E

|
|
1
E

H
1}
i
H
|

Use the following information to answer Questions 5 and 6.

A 40 Vs AC generator and an ideal transformer are used to supply power. The diagram below shows the generator
and the transformer supplying 240 Vi to a resistor with a resistance of 1200 €.

1000 turnsg

4

6000 turns ?

P

o

j

Question § 8 If 7

Which of the following correctly identifies the parts labelled X and Y, and the function of the transformer?

,.‘f/
L

1200 Q

LW L

npapananannn
CouUUUUUUUUU

K transformer j

Part X PartY Function of transformer
A. | primary coil secondary coil step-down
primary coil secondary coil step-up
C. secondary coil primary coil step-down ,
D. secondary coil primary coil step-up

Question 6 *5 7 /

Which one of the following is closest to the RMS current in the primary circuit?

A. 0.04A
B. 020A

1.20 A
D. 150A

~5"

=

T ﬁ \/ 2.\(,0__0'2}4 IJ\

F
" SECTION A — continued
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The coil of an AC generator completes 50 revolutions per second.
E A graph of output voltage versus time for this generator is shown below.
voltage

P time

g

|25 tevolutions per second?

g oltage B. voltage

2019 PHYSICS EXAM
—————
1

| Which one of the following graphs best represents the output voltage if the rate of rotation is changed to

A . , . . : ; ,
a 14 1 | | | 1 : ! i ;
i I 1 1 1 1 1 1 1
ANANAEEY N
0 > e : ' : : i
| VAVIAVIAV, N ZA
s I A R ¥ R
C. voltage voltage
| 1% NN N A
| NN SR
0 \/ U \/ \j p time 0 E i\i_/i > time
= | ¥ ¥ M —IJ T O
|
;
|
|
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Question 8 6 3%

I - -
: N s »
’ x
kS
A

* &
\.\ ’I \‘
- o P time
A Y L
RS 7
’ ‘ \/
1 A
] ~ Fa
i N~._'f
B. 4 _
’," .."\ (I’
F) ] ’
4 b #
[ % b ¥
p 1Ime
1 ’
A\ I
i Al &
5 i
i \“.-"’ \
{
]
| C. &
D. 4
i
i
l: \/\/_\
) ¥ P time
A Y £
A Y s
s ‘
N ,
Y ,
'-._ -(

An electrical generator is shown in the diagram below. The generator is turning clockwise.

The voltage between P and Q and the magnetic flux through the loop are both graphed as a function of time, with
voltage versus time shown as a solid line and magnetic flux versus time shown as a dashed line.

Which one of the following graphs best shows the relationships for this electrical generator?

Key
— vollage
---- magnetic flux

I————

" SECTION A — continued
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Question 3 (6 marks)

Figure 3 shows a schematic diagram of a DC motor. The motor has a coil, JKLM, consisting of 100 turns.
The permanent magnets provide a uniform magnetic field of 0.45 T. The commutator connectors, X and Y,
provide a constant DC current, /, to the coil. The length of the side JK is 5.0 cm.

The current / flows in the direction shown in the diagram.

z i

|

|

Figure 3 i

r a.  Which terminal of the commutator is connected to the positive terminal of the current supply? 1 mark %

7 |

557 |

f b.  Draw an arrow on Figure 3 to indicate the direction of the magnetic force acting on the side JK. 1 mark

- Explain the role of the commutator in the operation of the DC motor. 2 marks

! ~— . A

g lo reversed;reefiou oL e curreal evesy 592 |
w

| -

haly turu fo keep wiolor ra?‘q/fwgﬁ.

| = 4 =4

]

SECTION B - Question 3 — continued



15 D 2019 PHYSICSEXJ}I\_/I

A current of 6.0 A flows through the 100 turns of the coil JKLM.

.

i

The side JK is 5.0 cm in length. |
Calculate the size of the magnetic force on the side JK in the orientation shown in Figure 3. Show your ‘L
working. 2 marks |
F=nBlL £22% |

= 100x0.Y8S xbx0.0S

]3.5 N :,

SECTION B — continued
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Question 7 (11 marks)

Students in a Physics practical class investigate the piece of electrical equipment shown in Figure 5. It
consists of a single rectangular loop of wire that can be rotated within a uniform magnetic field. The loop

has dimensions 0.50 m > 0.25 m and is connected to the output terminals with slip rings. The loop is in a
uniform magnetic field of strength 0.40 T.

a.

b.

Figure 5

Circle the name that best describes the piece of electrical equipment shown in Figure 5.

(' alternator ) DC generator DC motor AC motor

i. What is the magnitude of the flux through the loop when it is in the position shown in Figure 57

g w

ii. Explain your answer to part b.i. -

Plane o4 the Logs Il to mai;jwﬁ'f f;‘éﬁo/

or P=RAcosk

©=490°
99::0

1 mark

99 %

1 mark

82 7.

1 mark

677

~ SECTIONB - aestioii' 7 —_bontinuéa
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The students connect the output terminals of the piece of electrical equipment to an oscilloscope. One !
student rotates the loop at a constant rate of 20 revolutions per second.

Calculate the period of rotation of the loop. / J 1 mark
T=17%5 £,
4 20 .

©.05 =

Calculate the maximum flux through the loop. Show your working. 2 marks
P=BAz 0. Yx0.5x0.25 g0 7.
.05 Wb
The loop starts in the position shown in Figure 5.
What is the average voltage measured across the output terminals for the first quarter turn? Show your
working. _ 2 marks
2P _ v.os )
é - = _5’0 /e
s . 0 o
[~ Ll @4 £y
g v
State two ways that the amplitude of the voltage across the output terminals can be increased. 2 marks
R

Luerease . - rafe 0 o futiov

— Kumher f tuyus
7
~ are4

—_ 5{?2%?% o4 M%[/W re j«f&/C/

~ SECTION B - Question 7 — continue
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| g Figure 6 shows the output voltage graph shown on the oscilloscope for two cycles. i

i H

|

I V (volts) |

A %

éi '

5

7 AN s > ;

—» time |

| r

Figure 6 |

n

J] The students now replace the slip rings in Figure 5 with a split-ring commutator.

g On Figure 7, sketch with a solid line the output that the students will now observe on the oscilloscope.

| Show two complete revolutions. The original output is shown with a dashed line. 1 mark |

| 17%

i V (volts) {

‘ A {
i

; 1

7,? - Pt 5

1 4, N A

i 7 NS N7 LI N\

; - - A P time

|

|

5 Figure 7 E

i-

‘

|

i

E

i ~ . S —
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/ Questions £3 7,

A coil consisting of 20 loops with an area of 10 cm? is placed in a uniform magnetic field B of strength 0.03 T so that
the plane of the coil is perpendicular to the field direction, as shown in the diagram below.

1
g \ 12
! P
I _, B |
The magnetic flux through the coil is closest to -

A, OWb ~V~ 0 x/0
3.0 % 105 Wb P. A= 0-03X10xD =3.

C. 60x10*Wb

D. 3.0x101Wb

\/ Question 6 8 7 p -

A single loop of wire moves into a uniform magnetic field B of strength 3.5 x 1074 T over time = 0.20 s from
point X to point Y, as shown in the diagram below. The area 4 of the loop is 0.05 m2.

X XXYXXXX

____________

X X X X X X
X X X M XBX

X X X ¥
X X X X

The magnitude of the average induced EMF in the loop is closest to

A, 0V ~ o
% .05
B. 35x10°V ~éSq}_ Bé_'_q:gj;qo vrp 5 :2—87‘/9
.ngl(}‘ﬁv 6-6"6 = bf 02
D. 88x10°V

v"/ Question 7 / 6 7
An ideal transformer has an input DC voltage of 240 V, 2000 turns in the primary coil and 80 turns in the secondary
coil. —_—
The output voltage is closest to

| 0V Transgormers work with A4C currenk

96V !
C. 60x10°V
D. 38x107V

SECTION A — continued
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‘ \/Questi(m 5 (9 marks)

A rectangular wire loop with dimensions 0.050 m » 0.035 m is placed between two magunets that create a
uniform magnetic field of strength 0.2 mT. The loop is rotated with a frequency of 50 Hz in the direction
shown in Figure 4. The ends of the loop are connected to a split-ring commutator to create a DC generator.
The loop is initially in the position shown in Figure 4.

100
| o
all

Figure 4

a.  In which direction — clockwise or anticlockwise — will the induced current travel through the loop for
the first quarter turn as seen from above? 1 mark

iy ‘ .
ﬁ;i — B iuolucedw — Auj,‘a/oc/cmg[ a4

A wiicloc,kw 15¢
b. Calculate the average EMF measured in the l$p for the first quarter turn. 3 marks
- Q—- e .—l— ~ - C 5, 7‘
€“~N6f3 At 50.1{ 0.00¢
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¢ On the axes provided below, sketch the output EMF versus time, 7. for the first two rotations. Include a
scale on the horizontal axis. 3 marks

EMF 7/
A

'l
1 i !

0.02. O.ov

d.  Suggest two modifications that could be made to the apparatus shown in Figure 4 that would increase
the output EMF of the DC generator. 2 marks
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\/ Question 6 (6 marks)

Two Physics students hold a coil of wire in a constant uniform magnetic field, as shown in Figure 5a. The
ends of the wire are connected to a sensitive ammeter. The students then change the shape of the coil by
pulling each side of the coil in the horizontal direction, as shown in Figure 5b. They notice a current register

on the ammeter.

X X X X X

ammeter

Figure Sa

X X X X X

ammeter

Figure Sb

a.  Will the magnetic flux through the coil increase. decrease or stay the same as the students change the

shape of the coil? 1 mark

AL

Area docreased!

b. Explain, using physics principles, why the ammeter registered a current in the coil and determine the
direction of the induced current. 3 marks |

As there (s a c'{awe cu «HHY 0{66’070/“‘,/ to i |
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¢.  The students then push each side of the coil together, as shown in Figure 6a, so that the coil returns to
its original circular shape, as shown in Figure 6b, and then changes to the shape shown in Figure 6¢.

ammeter ammeter ammeter

Figure 62 Figure 6b Figure 6¢

Describe the direction of any induced currents in the coil during these changes. Give your reasoning. 2 marks

€a to 65 PT — Brushury ©—>RHCR 5%
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