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The following list of formulae may be found useful :

Resistance and resistivity

Resistors in series

Resistors in parallel

Power in a circuit

Use the following data wherever necessary :

Acceleration due to gravity
Charge of an electron
Electron rest mass

Permittivity of free space

Part A : HKCE examination questions

1. <HKCE 1980 Paper II-32 >

R 2
A
R=R+R;
1 1.1
R L
R R R,
P=IV=]R
g =98lms? (close to the Earth)
e=160x10"7C

me = 9.11 x 107! kg

& = 8.85x 102 C*N"1m?2

In the circuit shown, the battery has an e.m.f. of 6 V with negligible internal resistance. Four resistors are connected to the

battery as shown in the figure.
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8Q
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P 8Q

4Q

6V

‘What is the potential difference between points P and Q 7

A 1V
B. 2V
C. 3V
D. 4V
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<HKCE 1980 Paper II - 38 >

Two identical resistors R, an ammeter, a switch X and a cell are connected as shown. When X is open, the ammeter reading
is 1 A. When X is closed, the reading will

not change.

increase to 2 A,

increase to 4 A.

decrease to %A

v ows

<HKCE 1980 Paper II - 44 >
2V

@~
_®_.

100

In the circuit shown, V is a voltmeter of high internal resistance and A is an ammeter of low internal resistance. What is the
voltmeter reading when (a) switch X is open, and (b) switch X is closed ? .

K open K closed
A. ov 0V
B. ov 2V
C. 1v v
D. 2V ov

<HKCE 1981 Paper II - 25 >

Suppose that it takes 8 mj to boil a kettle of water. If the heating coil of the kettle is shortened to half its original length
and the supply voltage remains unchanged, then to boil the same amount of water will take

A. 16 min,

B. 8min.

C. 4min

D. 2min,

<HKCE 1981 Paper I1 - 29 >

2V .

4Q 2Q

In the circuit shown, what is the power dissipated in the 4 Q resistor 7

A 05W
B. 10w
C. 15w
D. 20w
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6.

9.

< HKCE 1981 Paper II - 28 >

A 10V
B. 40V
C. 50V
D. 100V

< HKCE 1981 Paper II- 27 >
(o}

A

[§---
|

In the circuit shown, ammeter 4 reads 2 mA and ammeter 42 reads 8 mA. What is the voltage across 4B ?

5000 Q

B

I ] 20 |}
{20 20 D
20} 20 B -

The diagram shows a network of resistors, where the resistance of each resistor is 2 2. What are the equivalent resistances

across AB and AD respectively ?

AB AD
A. 1.67Q
B. 1.67Q
C. 1.67Q
D. 2.50Q

<HKCE 1982 Paper II - 31 >

1.00 Q
1.67Q
3.67Q
1.00Q

In the circuit shown, the cell has negligible internal resistance.
The two resistors R are identical. If the power dissipated in the
circuit is 2 when K is open, find the power dissipated when X is

closed.
A 1P
B. ip
C. 2P
D. 4P

<HKCE 1982 Paper II - 1>

Which of the following are vectors ?

(1) weight
(2) charge
(3) voltage
(1) only

(1) & (3) only
(2) & (3) only
1@ &®)

vawy

10.

11.

12.

<HKCE 1982 Paper I - 27 >

In the circuit shown, the cell has negligible internal resistance. If the lamp Ls burns out, then

A, Libecomes brighter.
B. L;becomes brighter.
C. L, becomes dimmer.

D. L, retains the same brighiness.

<HKCE 1982 Paper I1- 30 >

Suppose you were given four similar lamps and a battery. Which of the following ways of connecting the lamps to the battery

would give the maximum brightness overall ?
A.

I

QOO

<HKCE 1982 Paper H - 33 >

B.

In the given circuit diagram, the battery has a voltage of 6 V and negligible internal resistance. The three resistors are
identical and the voltmeter has the same resistance as each resistor. What is the reading on the voltmeter ?

A 10V
B. 12V
C. 15V
D. 20V
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13. <HKCE 1983 Paper II - 27 >

6V
{111

—
¥

Ra

Ry

In the circuit shown, the resistances of R1, Rz and R; are all equal to 2 Q. The power dissipated b
A 2W
B. 4W
C. 6W
D. 8W

14. <HKCE 1983 Paper If - 32 >

The resistance of a given conducting wire may be increased by
(1) decreasing the radius of the wire.
(2) increasing the length of the wire.
(3) winding the wire in the form of a coil.

A. (D) only

B. (1) &(2) only
C. (1) & (3)only
D. (1), &(3)

e
5. HKCE 1983 Paper 11 - 28 >

y Ry is

‘When connected in series in an electric circuit, the power dissipated in two resistors Ry and R is in the ratio of 1 : 4. What

will be the ratio of the power dissipated in R and R, when they are connected in parallel ?

A 1:2
B. 2:1
C. 1:4
D 4:1

16. <HKCE 1983 Paper II - 31 >

In the above circuit, 41, 42 and 43 are ammeters of negligible internal resistance. What will happen to the readings of the

ammeters if the switch S is closed ?

Reading of A1 Reading of 42 Reading of 43
A.  decreases increases becomes zero
‘B.  increases decreases decreases
C.  unchanged increases becomes zero
D.  unchanged decreases increases
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17.

18.

19,

<HKCE 1983 Paper I1 - 30 >

3A 1A

In the circuit shown, what is the current passing through the ammeter 4 ?

A 0A
B. 1A
C. 2A
D. 4A

<HKCE 1984 Paper I1-12 >

An immersion heater of resistance 50 Q raises the temperature of 1 kg of water by 20°C in 3 minutes, the voltage supply

being 200 V. What would be the encrgy wasted ?
(Specific heat capacity of water = 4.2 kJ kg™ °C™1)

A 044k
B. 232Kk
C. 44w
D. 60kJ

< HKCE 1984 Paper 11 - 32 >

The diagrams below show three possible arrangements of four identical resistors R.
(@) R

(®) R R

(©) R

List the arrangements in order of increasing equivalent resistance, as measured between X and .
A, (@), (), (0
B. (b}, (), @
C. (@ ®
D. (o), (b), (2
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ZQ,’ //)< HXKCE 1984 Paper II - 33 > | 24, <HKCE 1985 Paper Il - 44 >
& s Which of the following will increase the resistance of a metal wire ?
5 I | - Il - (1) increasing the length of the wire
(2) increasing the cross-sectional area of the wire
(3) increasing the temperature of the wire
I\t R A. (1) only
o Nt B. (1) &(3) only
C. (2) &(3)only
mQ / /AS / D. (),@&B)
s ¢ 2

25. <HKCE 1985 Paper II - 38 >
Four identical bulbs P, Q, R and S are connected as shown in the two circuit diagrams above, What happens to the brightness
of P and R if the switches of both circuits are closed ?

Brightness of P Brightness of R K K
24V
A, decreases remains constant [ 6t &l
B. remains constant decreases |
C. increases remains constant :
D.  decreases decreases |
| In the circuit, when X is closed the voltmeter reads 12 V. What would the reading be if both X and K; are closed ?
A 8V )
21. <HKCE 1985 Paper I1 - 36 > B. 12V
f C. 16V
D.

L ] B@) ] | 18V

26. <HKCE 1986 Paper II - 31 >

v @ e Az |
In the circuit shown, all bulbs B are identical. If ammeter 4; reads 1.8 A, what does ammeter 4, read ? T
A 12A ' : -—
B. 09A |
C. 06A .
D. 03A ' e
In the above circuit 43, 42 and A3 are ammeters connected to a constant voltage source. What will happen to the readings of
the ammeters if the switch S'is closed ?
22. <HKCE. 1985 Paper II - 34 > A Az As
An immersion heater 4 takes 10 minutes to boil a kettle of water while another heater B takes 40 minutes to boil the same ! A, decreases increases becomes zero
kettle of water under the same voltage supply. If the resistance of heater 4 is 100 €, what is the resistance of heater B ? | B. increases -decreases decreases
h 4 C. no change increases becomes zero
A 500 ‘
D. no change decreases increases
B. 100Q
C. 2000
D. 400Q 27. <HKCE 1986 Paper I - 30 >

Arrange the following circuits in ascending order of equivalent resistances :

O @

23. <HKCE 1985 Paper II - 35> Ez)]
A student, who wishes to find the resistance of a light bulb when ———I i { o —

connected fo a certain battery, incorrecily connects a practical

voltmeter and a practical ammeter as shown. What would be the ‘ ® r—‘:——l
most probable outcome of his error ? N [ E—
A. The volimeter would indicate zero voltages. kA/ ! I'—:F—[
B. The ammeter would burn out. | A (3),@, (1)
C. The light bulb would burm out. N\ N B. (1), 3), 2

QY 1\ ‘ C. (20).(1)
D. Both the ammeter and the voltmeter would burn out. | D. @.(0),03)
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28,

29.

30.

31,

< HKCE 1987 Paper II - 28 >

Four identical lamps P, Q, R and § are connected to a battery as shown above, If lamp P is blown, which of the following

would happen ?

A. Lamp R becomes brighter.

B. Lamp Q becomes brighter.

C. Lamp § becomes brighter.

D. Lamps Q and S remain at the same degree of brightness.

< HKCE 1987 Paper II - 32 >

Ry R,

P Q R

The above circuit shows two resistors Ry and R; connected in series'to a battery. The resistance of Ry is greater than that of
Ry, The ends of the resistors are marked P, 0, R and S. Which of the graphs best shows how the potential ¥ varies along PS ?

A. B. C. D.
P Q0 R S P Q0 R S P Q0 R S P Q0 R S

<HKCE 1987 Paper II - 30 >

In the circuit shown, all resistors are the same. If the current
passing through point X is 1 A, what will the current delivered
from the battery be ?

A 1A
B. 2A
C. 25A
D. 3A

<HKCE 1988 Paper II - 26 > :

In the circuit shown, the energy required by an electron to travel
from  to P through X is £} and that through Yis £2. Which of
the following is true ?

A. E| = 45
B. E = 2E;
C. E=EFEk
D. 2E =E;

¥
1A |:lR
X
l| L
I 1
R R

-l
o
o]

S
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32.

33.

34,

35.

36.

< HKCE 1988 Paper I1 - 27 >
‘What should be the potential difference between P and @ in the

circuit shown ?
A 3V

B. 6V

C. 9V

D. 12V

< HKCE 1988 Paper 11 - 30 >

In the circuit shown, which of the switches should be closed in order | 1~
to get the maximum brightness in lamp L ?

A. Xonly

B. Yonly

C. Zonly

D. Xand Yonly

<HKCE 1989 Paper II - 34 >

Two copper wires, 4 and B, of the same length have the ratio of mass of 4 : 9. Assuming the cross-sections are uniform, what
is the ratio of the resistance of A to that of B ?

Cow>
=R NR Y
romw

< HKCE 1989 Paper IT - 31 >

In the circuit shown, resistors 4, B and C are identical. When X is open,
the power dissipated by 4 is P. When X is closed, the power dissipated
by 4 becomes P;. The ratio Py : P, is equal to

A 3:2
B. 2:1
C. 9:4
D. 4:1

<HKCE 1989 Paper II - 38 >

In the circuit above, the two resistors are identical. When the switch X is closed, what happens to the readings of the
ammeter 4 and the voltmeter ¥ ?

Reading of ammeter 4 Reading of voltmeter V

A. increases decreases to zero
B. decreases decreases to zero
(S decreases decreases
D. increases decreases
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37.

38.

39.

40.

< HKCE 1989 Paper II - 33 >

6Q

Iy —

In the circuit shown, a 4 Q2 resistor is to be connected to two of the terminals 4, B, C and D to give the greatest brightness in
the lamp bulb. Which connection should be made ?

A. across AB
B. across BC
C. across CD
D. across AD

< HKCE 1990 Paper II - 35 >

An electric heater takes a time T to boil a kettle of water when connected to a 200 V source. What will be the time required
to boil the same kettle of water when the heater is connected to a 100 V source ?
(You may assume that the resistance of the heater remains unchanged.)

A T/4
B. T/2
C. 2T
D. 4T
< HKCE 1990 Paper II - 32 >
30y _1Q
40 4Q
! |
: | S|
Y
uL
6V
In the circuit shown, the potential difference between X and Y is
A, zero.
B. 15V,
C. 30V
D. 45V.

<HKCE 1990 Paper II - 34 >

In the circuit shown, Ly, L, and Ls are identical light bulbs. I3 Ky
‘Which of the following statements is/are correct when the //‘“ P
switch § is closed ? /

(1) The brightness of L, decreases.
(2) Lzand L3 are of same brightness,
(3) L, is brighter than L.

T O O

A, (2) only
B. (3)only
C. (1) & (2)only
D. (2) & (3) only
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41.

42,

43.

44.

< HKCE 1991 Paper II - 30 >

P 0
R o ' p P |
R &)
[-:r—o\—

In the above circuit, P, @ and R are identical resistors. Which of the following is true when switch.§ is closed ?

>

The power output from the battery increases.
B. The voltage across P remains unchanged.

C. The current through Q remains unchanged.
D. The current through P decreases.

<HKCE 1991 Paper II - 33 >

In the circuit shown, what are the readings of voltmeters ¥1 and ¥,
if switch S is closed ?

Voltmeter ¥1 Voltmeter V2

A. oV A%
B. oV 3V
C. 1v 2V
D. 3V ov
<HKCE 1991 Paper IT - 31 >
The following diagrams show three networks consisting of different resistors.

o 10

1kQ
o | e ¢

@ 1Q 1kQ 1MQ

3) 1 MO

1kQ

Arrange the above networks in descending order of equivalent resistances :
A (D, @,0)
B. (21,0
C (2,03,
D. (3,1, @

<HKCE 1991 Paper XI - 1 >

Which of the following is/are vectors ?
(1) momentum

(2) power

(3) voltage

(1) only

(3) only

(1) & (2) only

(2) & (3) only

vowp

v
S
& o || 1
L
100 200
=)
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45. <HKCE 1992 Paper II - 29 > 49. < HKCE 1993 Paper 11 -29 >
The potential difference between two points X and ¥ in a circuit is 10 V. Which of the following must be true ?
A. 1] of electrical potential energy is transferred in passing 10 C of charges from X to .
B. 5] ofelectrical potential energy is transferred in passing 2 C of charges from X to ¥,
C. 10 J of electrical potential energy is transferred in passing 1 C of charges from Xto ¥,
D. The resistance between X and Yis 10 Q.
46. <HKCE 1992 Paper I - 31 >
— 1| —C)———
In the circuit shown above, all resistors are identical and the ammeters are of negligible resistance. If the readings of
@ L I ammeter 4; is 2 A, find the readings of ammeters 4, and 4.
§
% Az As
A 2A 2A
. === B. 2A 4A
Q | C. 4A 2A
In the circuit above, what happens to the readings of the three ammeters if switch S is closed ? I D! L 64
A Az As |
A. incregses increases 1:ncreases 1 50. <HKCE 1993 Paper I - 30 >
B. remains unchanged becomes zero increases
C. increases increases becomes zero Which of the following circuits can be used to measure the resistance of the light bulb ?
D. decreases increases becomes zero A B.
| i ff
1 L M
47. <HKCE 1992 Paper II - 32 > 6 i A
| | I {
Ul . TN
, 1\
|
100 5Q /D m /“7\
‘ e SRR \VJ
In the circuit shown, what is the power dissipated in the 10 O resistor 7 [
A 08W C. D.
B. 16W | | ‘ 1 | [
C. 24W RN L
D. 3.6W v
) ()
48. < HKCE 1993 Paper II - 32 > l I ) | - i
I |
iy ®) A=
2
. O
|
(~)
Sl 2
(). 51, <HKCE 1994 Paper I1 - 26 >
/ | A student uses an ammeter and a voltmeter to find the resistance 16
In the circuit, i, L, and Lj are identical light bulbs. Which of the following statements is/are true ? | of a light bulb. He incorrectly connects the circuit as shown. || I
(1) Ly and L, are of the same brightness. ‘Which of the following is the most probable outcome ? d)
(2) L is brighter than L. A.  The ammeter burns out. P v
. . . . . & ] H L . &
i gg m’]l'll;e power dissipated in L; is equal to the sum of powers dissipated in Ly and Ls B. The light bulb burns out. &,
B. (3) only C. The reading of the voltmeter is zero. /D
g' 8; g g’; gzg | D. The reading of the ammeter is zero. N\
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52.

53.

54,

55.

<HKCE 1994 Paper II - 28 >

I\
-/

In the above circuit, all the light bulbs are identical. What happens to the brightness of the bulbs L, Lz and Ls if switch § is
closed ?

J 21 L L3
A. decreases increases remains unchanged
B. increases remains unchanged increases
C. decreases remains unchanged remains unchanged
D. remains unchanged decreases increases
<HKCE 1994 Paper 1I - 27 >
. 6V
[t
x 49
40 e
S 4Q
— ey

Find the p.d. between X and ¥ in the above circuit.

A 0V

B. 1V

C. 2v

D. 3V

<HKCE 1994 Paper I1-1 >

Which of the following is a correct unit for the corresponding physical quantity ?
Physical quantity Unit

A. Work watt

B. Electromotive force newton

C. Momentum newton second

D. Heat capacity joule per kilogram

< HKCE 1995 Paper I - 27 >

@)
108

In the above circuit, the reading of ammeter A is 0.6 A. Find the p.d. between points P and Q.

A 3V
B. 6V
C. 5V
D. 12V
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56.

57.

58.

59.

< HKCE 1995 Paper H - 33 >

A
©

In the circuit above, the ammeters have negligible resistance. Which of the following statements are true if switch § is
closed ?

(1) The reading of ammeter 4; decreases.

(2) The reading of ammeter 4 increases.

(3) The reading of the voltmeter remains unchanged.

A. (1) &(2) only
B. (1) & (3)only
C. (2)&(3)only
D. ,@D&@)

<HKCE 1995 Paper I1- 1>

‘Which of the following pairs of physical quantities has the same units ?
A. Charge and current

B. Work and voltage

C. Kinetic energy and heat

D. Force and momentum

< HKCE 1996 Paper II - 30 >

It is known that the resistance of a resistor R is about 5 kQ. Which of the following circuits is most suitable for measuring the
resistance of R 7 The ammeter and voltmeter used are common moving coil meters,

A. B.

|t 1]

(X)) B

® ®
C. I D. I

| |

R
—1+1(a)

<HKCE 1996 Paper I - 1 >

Which of the following expressions does not represent energy ?
A. TForce x displacement
4 x mass x (speed)?

B
C. (Current)? x resistance
D. Current x voltage x time
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61.

62.

63.

<HKCE 1996 Paper IT - 27 >

In the circuit shown, the reading of ammeter 4 is 0.3 A. Find the reading of ammeter 4; ,

A 075A
B. 06A
C. 05A
D. 045A

<HKCE 1996 Paper II - 32 >

Figure (a)

R

= =l
]

Figure (b)

In Figure (2), the ammeter reading and the total power dissipated in the two identical resistors are I and P respectively. The
resistors are rearranged as shown in Figure (b). Find the ammeter reading and the total power dissipated in the two resistors.

Ammeter reading Total power dissipated
A, 27 2P
B. 21 4pr
C. 47 2P
D. 41 AP

< HKCE 1997 Paper X[ - 1>

‘Which of the following expressions represents a physical quantity which is different from the others ?

Work / Time

(Voltage)*/ Resistance

Force x Velocity

Mass x Specific latent heat of fusion

Sowy

<HKCE 1997 Paper I - 29 >

All the resistors in the below networks are identical.

m

(©)

+=F I T} e

Arrange the networks in ascending order of equivalent resistances :

A (1D, @,03)
B. (1),(3). (2
C. (2,(1),03)
D. (31,

DSE Physics - Section D : M.C. PD-EM2-M/18
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64.

65.

66.

<HKCE 1997 Paper II - 31 >

m—}

X
T
—)

In the circuit shown, X and Y are identical heaters. The ammeter has negligible resistance while the voltmeter has very high
resistance. When switch S is closed, the ammeter records a reading but the voltmeter reading is zero. Which of the following
provides a possible explanation ?

A. The heater X burns out.

B. The heater ¥ burns out.

C. The heater X is short-circuited.
D. The heater Y is short-circuited.
< HKCE 1998 Paper I - 30 >

Sowp
W
o]

< HKCE 1999 Paper II - 27 >

®

6 [k

A student uses the above circuit to find the resistance of a resistor R
voltmeter reading
ammeter reading ~
‘Which of the following statements is/are correct 7
(1) The ammeter reading records the actual current passing through R.
(2) The voltmeter reading records the actual voltage across R.
(3) The value of the resistance of R obtained is smaller than its actual value.

(1e resi C =

A. (1) only
B. (3)only
C. (1) & (2) only
D. (2) & (3) only
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67.

68,

69.

< HKCE 1999 Paper I1 - 28 >

A~
L.
-

In the above circuit, the current delivered by the cell is 7. What is the current passing through the 30 Q resistor ?

A 1

B. 31
1

C. I

D

1
51

<HKCE 2000 Paper II - 30 >

I |
Ri=6Q
R=12Q

Three resistors are connected to a battery as shown above. Which of the following statements is/are correct 7
(1) The current passing through R; is equal to that passing through Ry,
(2) The voltage across R; is equal to that across Ra.
(3) The energy dissipated by one coulomb of charge passing through the 4 Q-resistor is equal to that dissipated by one
coulomb of charge passing through PQ.

A. (3)only

B, (1) & (2) only
C. (2)&(3) only
D. (1),@&0B)

< HKCE 2000 Paper II - 31 >

S
-
| 1 R As
(1] -
Ry
e —) /;\Al
I 2
A /DAI
— oA

If switch S in the above circuit is closed, which of the following statements is/are cotrect ?
(1) The readings of ammeters 4; and 4, are both increased.
(2) The ratio of the readings of ammeters 4; and 4, is increased.
(3) The reading of ammeter 43 remains unchanged.

A, (D only
B. (3)only
C. (1) & (2) only
D. (2) & (3)only
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70.

.

72.

< HKCE 2000 Paper II - 34 >

@?

A resistor and a bulb are connected in parallel to a 9 'V battery as shown above. The reading of the ammeter is 5 A. If the
power dissipated by the resistor is 18 W, find the power dissipated by the bulb.

A 9W

B. 18W
C. 225W
D. 27W

<HKCE 2000 Paper II - 36 >

Battery

Voltmeter

The above figure shows an experimental set-up for measuring the resistance of a bulb. To which of the terminals P, O and R
of the ammeter and voltmeter should each of the wites be connected ?

Wire (1) Wire (2) Wire (3)
A P o} R
B P R Q
C Q Vel R
D R P (7}

<HKCE 2001 Paper II - 27 >

‘Which of the following relations is incorrect ?

A. 1ohm () = 1 volt per ampere (V A™)
B. 1 watt (W) = 1joule per second (Js71)

C. 1coulomb(C) = 1ampere persecond (As™)
D. 1volt(V) = 1 joule per coulomb (J C)

(S R e

I SS E VA ISISIC e DAY
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73.

74.

7s.

76.

< HKCE 2001 Paper II - 30 >

|'| ( )Al
R

Y/
._Q/\Az =}
| M
S

— ey

In the above circuit, the two resistors are identical. If switch S is closed, which of the following predictions is incorrect ?
The reading of the ammeter 4; increases.

The reading of the ammeter 4; remains unchanged.

The voltage between points X and Y increases.

The power delivered by the battery increases.

gawy»

< HKCE 2001 Paper If - 29 >

If the ammeter in the circuit reads 3 A, find the voltage of |

the battery.
A 11V
B. 12V
C. 135V
D. 15V

< HKCE 2002 Paper II - 33 >

14

X
Region P

Region O

0 —» ]
The figure above shows the voltage-current ( ¥ ~ 1) graphs of two resistors X and ¥. Which of the following deductions
is/are correct 7

(1) The resistance of X is higher than that of Y.

(2) IfXand Y are connected in series, the P~/ graph of the combined resistor will lie in region .

(3) IfXand Yare connected in parallel, the ¥-7 graph of the combined resistor will lie in region Q.

A. (2) only
B. (3)only
C. (1) & (2) only
D. (1) & (3) only

< HKCE 2002 Paper II - 30 >

In the circuit shown, both ammeters 4; and 4 read 1 A |

when the switch S'is open. Find the readings of the two i 1}
ammeters when § is closed.
Ax Az 30 /A\ A
A 05A 1.5A L\
B. 067A 1A 60
C. 1A 154 N N ()2
D. 1A 3A s =/

DSE Physics - Section D : M.C. PD-EM2-M7/22
EM2 : Electric Circuits
77. <HKCE 2003 Paper XI - 33 >
— O
Resistance wire l)__J
0 I

Figure (a) Figure (b)

Figure (a) shows a circuit used to investigate how the voltage ¥ across a resistance wire varies with the current J through the
wire. The result is shown in Figure (b). If the experiment is repeated using a thinner wire of the same material and of equal
length, which of the following graphs (denoted by the dashed line) represents the expected result ?
A. B. a D.

>/ ) >/

78. <HKCE 2003 Paper II - 32 >

A square loop P QR S is made of uniform resistance wire. Let.X, Y and Z be the equivalent resistance of the loop when
connected as shown below :

Method of connection Equivalent resistance ’

P o

X
N R
\,
P 14

4
S R
P Y

z
S R

Which of the following relations is correct ?

A X=Y=12Z
B. X=2Z>7Y
C. X=2Z<7Y
D X<Y<Z
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79.

80.

81.

82.

< HKCE 2004 Paper 1I - 31 >

An ammeter and a rheostat of range 0 — 40 Q are connected to a 6 V battery. The sliding contact is located at a position X
where AX = %AB as shown above. Find the ammeter reading.

A, 015A
B. 02A
C. 045A
D, 06A

< HKCE 2004 Paper II - 28 >

The photograph shows a rechargeable cell. If the cell is charged
for 16 hours using the standard charge mode, estimate the total
amount of charge flowed through the charging circuit.

A. 1824C

]é. 1349045 C Standard charge 16 hours at 190 mA ]
} t ch

D. 27360C Fast charge 5 hours at 475 mA.

< HKCE 2004 Paper I - 29 >

An ammeter with negligible resistance and a high-resistance voltmeter

6V
are connected into a circuit as shown. Find the ammeter and voltmeter | I _{ a
readings. l L §
Ammeter reading / A Voltmeter reading / V 20
A, 0 2
B, 1 2
C. 3 2
D. 3 6

< HKCE 2004 Paper II - 32 >

6V 12v
—{F-{— S0
x P

— -

In the above circuits, X, ¥ and Z are identical resistors. The power dissipated in X is 20 W. Find the total power dissipated in
Yand Z

A 10W
B, 20W
C. 30W
D. 160W

DSE Physics - Section D : M.C. PD - EM2
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83.

Questions 84 and 85 :

< HKCE 2005 Paper I - 19 >

Mt
=1

Ry Ra S

[ "4
O

In the above circuit, what is the reading of the voltmeter when switch § is closed ?

vow>

zero

6V

12V

It cannot be determined since insufficient information is given.

——®—

A teacher sets up the circuit as shown in the above Figure and provides the following information to her students.

84,

85.

Cﬂ Thermistors are devices whose resistance varies with temperature. The variation of ﬂ
the resistance of the thermistor used with temperature is shown in the figure below.

Resistance / Q

Temperature / °C

P

<HKCE 2005 Paper II - 40 >

Which of the following shows the variation of the ammeter reading J with the temperature of the thermistor 8 7

A,

0

I
A

B. 1 C. I D. I
- 0 (J/;g ch;e 0&9 e

<HKCE 2005 Paper IT - 41 >

Which of the following shows the variation of the voltmeter reading ¥ with the temperature of the thermistor 8 ?

A.

B. C. D.
14 v 4 14
“ ]/ I\ N
‘4 0 » 6 0 > 0 0 > 0

A 2 RSV IIaw I L

N

e

(CES A S P S SR
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86.

87.

88.

< HKCE 2005 Paper II - 18 >

In the above circuit, the bulbs are identical. If the reading of ammeter 4, is I A, find the readings of ammeters 4; and A;.

Reading of A2 Reading of 43
A. 0.5A 1A
B. 0.5 A 15 A
C. 2A 2A
D. 2A 3A

< HKCE 2005 Paper II - 39 >

battery box

voltmeter

rheostat

A student wants to measure the resistance of a resistor R and sets up a circuit as shown above. Which of the following
describe(s) the mistake(s) made by the student in seiting up the circuit ?

(1) The polarity of the ammeter is reversed.

(2) The polarity of the voltmeter is reversed.

(3) The voltmeter is connected across both R and the rheostat,

A. (1) only
B. (2)only
C. (1) & (3) only
D. (2) & (3) only

<HKCE 2006 Paper II - 35 >

Lithium cell : 36V
800 mA h
about 3 days

Capacity :
Time (stand-by mode) :

The figure shows 2 label on a lithium cell of a mobile phone. The capacity 800 mA h indicates the quantity of electric
charges that the cell will discharge in 3 days when the mobile phone is in stand-by mode. Estimate the average power of the
cell assuming the voltage remains constant during the discharge.

A 16 mW
B. 40 mW
C. 120mW

D. 960 mW

DSE Physics - Section D : M.C.
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89.

90.

91.

< HKCE 2006 Paper II - 23 >

X

(2|4
ll"l

If the current in the circuit shown is 0.8 A, what is the number of electrons passing through the point X in 1 minute ?
A, 83x10'

B. 1.6x107
C. 5.0x10®
D. 3.0x10%

< HKCE 2006 Paper II - 24 >

ges
—
—
|

The diagram shows the circuit of a camping light which uses four 1.5 V cells and four identical light bulbs. The current
passing through each light bulb is 1 A, What is the current passing through the point P and what is the power of each light
bulb 7

Current passing through the point P Povwer of each bulb

A, 4A 6W
B. 4A L5W
C. 1A 6W
D. 1A 15W

< HKCE 2006 Paper II - 26 >

T

Three identical light bulbs are connected to a cell as shown in the diagram. After some time, the filament of bulb Z breaks.
‘What will happen to the brightness of the remaining light bulbs ?

Brightness of X Brightness of ¥
A. increases increases
B. increases decreases
C. decreases increases
D. decreases decreases
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92.

93.

94,

95.

<HKCE 2007 Paper 11 - 20 >
3Q 280

60 4Q
In the circuit shown, a voltage of 10 V is applied across X Y. What is the current passing through the 8 £ resistor 7

A 05A
B. 08A
C. 1A
D. 2A

< HKCE 2007 Paper II - 21 >

If the ammeter in the above circuit reads 3 A, what is the voltage of the battery ?

A 85V
B. 96V
C. 21V
D. 24V

‘< HKCE 2007 Paper II - 22 >

The voltage and the capacity of the-cell of a portable music player are 3.6 V and 700 mA h respectively. The continuous ,
playing time of the player is 15 hours.  The capacity 700 mA h indicates the quantity of electric charges that the cell will
discharge in 15 hours of playinig:” Assume that the voltage remains constant during discharge, what is the estimated power of
the player when it is playing ?

A 0.047TW
B. 0.168W
C. 0.194W
D. 0.252W

< HKCE 2007 Paper II - 23 >
In the following circuit, three identical light bulbs are connected to a cell. Under what conditions will light bulb P have the

maximum brightness?
I [} | —
I  § T
(o]
X
)
[ J
F2N
P/
Switch X Switch ¥
A. open closed
B. open open
€: closed closed
D. closed open
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96.

97.

98.

99,

< HKCE 2007 Paper II - 41 >

"resistance wire

A student sets up the above circuit to study the effect of the length of a resistance wire on its resistance. As the crocodile
clip is moved from 4 to B along the resistance wire, which of the following statements is/are correct ?

(1) The reading of the ammeter increases.

(2) The reading of the voltmeter increases.

(3) The voltmeter reading is directly proportional to the reading of the ammeter.

A. (1) only
B. (2)only
C. (1) &(3)only
D. (2) & (3)only

<HKCE 2008 Paper II - 20 >

The figure shows two light bulbs 4 and B, which are connected in series,
The voltages across 4 and B are 3 V and 1 V respectively. Which of the
following statements is/are correct 7

(1) The resistance of 4 is greater than that of B.

(2) The current flowing through 4 is greater than that through B.

(3) A is dimmer than B.

A. (1) only

B. (3)only

C. (1) & (2) only

D. (2) & (3) only

< HKCE 2008 Paper II - 23 > o

A cell fully discharges at a constant gurrent 225 mA in 10 hours, If its average voltage is 1.2 V, what is the estimated total

energy stored in the cell ? )

2.77

67501

81007

97201 a

vaws>

< HKCE 2008 Paper I1 - 21 >

In the above circuit, the reading of the ammeter is 0.3 A. What is the voltage ¥ of the battery ?

A. 48V
B. 54V
C. 9.0V

D. 144V
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100.

101.

102.

< HKCE 2008 Paper II - 18 >

Method of connection Equivalent resistance

A circular loop is made of uniform resistance wire. Let X, Y and Z be the equivalent resistance of the loop when connected
as shown above. Which of the following is correct ?

A X=Y=2
B. X>Y=12
C. X<Y=2
D X<Y<Z

< HKCE 2009 Paper 11- 19 >

Two identical resistors are connected in series in the circuit shown.
‘What are the readings of the voltmeter when S is open and when §
is closed respectively ?

S'is open §'is closed
A. Zeto 6V
B. Zero 12V
C. 12v 6V
D} 12v 12V

< HKCE 2010 Paper II- 17>

A car has two doors and an indicator lamp is installed to act as a car door warning signal. When either or both doors are
open, the lamp lights up. A student designs four different circuits for this application. A switch is installed in each door.
The switch is open when the car door opens. Which of the following circuits is correct ?

A. B.

=

s

M\

G

DSE Physics - Section D : M.C.
EMZ2 : Electric Circuits

PD -EM2-M/30

103.

104,

105.

<HKCE 2010 Paper IT - 18 > 15V

[y
‘]l

P )

In the circuit above, voltmeters P and Q of very high resistance are connected across the switch and the light bulb
respectively. What are the voltmeter readings when the switch is open ?

reading of P/V readingof Q/V
A 0 0
B. 0 1.5
C. 1.5 0
b. 1.5 1.5

<HKCE 2010 Paper IT - 21 >

Xt

12v

=
T

o N
Three identical bulbs X, ¥ and Z are connected to a 12 V battery in the circuit above. Which of the following statements are
correct ?
(1) The voltage across PQ is greater than 6 V.
(2) The voltage across OS is zero.
(3) If Y burns out and becomes open circuit, Z becomes brighter.

A (1) &(2) only
B. (1) & (3) only
C. (2)&@3) only
D. 1),D&Q)
<HKCE 2010 Paper II - 41 > S

3Q

Y
P R
X
2Q 1Q

In the circuit shown, wires X and ¥ are to be connected to two points in the resistor network PQRS. Across which two points
should X and ¥ be connected to so that the ammeter reading will be a minimum ?

A. Pand Q
B. QandR
C. RandS§

D. SandP
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106.. < HKCE 2011 Paper II - 18 >

The figure below shows the current-voltage (I-¥) graphs of two resistors £ and (.

1
P

0 >V

Which of the following statements about the two resistors are correct 7
(1) Both of them obey Chm’s law.
(2) The resistance of P is greater than that of 0.

(3) If they are connected in parallel to a battery, the current passing through P will be greater than that passing

through Q.
A. (1) & (2) only
B. (1) & (3) only
C. (2)&(3)only
D. (1),2)&(3)

107. <HKCE 2011 Paper I1-19 >

Which of the following resistor networks gives the largest equivalent resistance across PQ if all the resistors have the same

resistance 7

108. <HKCE 2011 Paper II - 20 >

In the circuit shown, the ammeter reading is 1.0 A when S is open.
‘What is the ammeter reading when S is closed ?

A 15A
B. 20A
C. 25A
D. 30A

109, <HKCE 2011 Paper II - 40 >

In the circuit shown, both bulbs X and Y light up normally. Both the
ammeter reading and the voltmeter reading are non-zero. Which of
the following will cause the ammeter reading to drop to zero while
the voltmeter reading is still non-zero 7 Assume meters are ideal.
A. Bulb X becomes short circuit.

B. Bulb Y becomes short circuit.

C. Bulb X is burnt out and becomes open circuit.

D  Bulb Yis bumt out and becomes open circuit.

6Q

A. B.
P Y
i (e} P 0 D.

®

| —
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Part B : HKAL examination questions

110.

111

112,

113,

114.

<HKAL 1980 Paper I-21>

The voltmeter reads 3 V in the circuit shown. The e.m.f. of the battery is
15 V. If the internal resistance of the battery is negligible. What is the
internal resistance of the voltmeter ?

A, 075kQ
B. 150kQ
C. 3.00kQ
D. 3.75kQ

< HKAL 1980 Paper I - 47 >
When the switch § is closed in the circuit shown, only L, lights up.
Which of the following possibilities would account for this ?

(1) There is a short circuit across La.

(2) The filament of L is burnt out.

(3) The filaments of both Lz and Lq are bumt out.

A. (1) only
B. (3)only
C. (1)&(2)only
D. (2) & (3) only

<HKAL 1982 Paper I-22 >

In the circuit shown, an electron travelling from ¥ to X through Ry loses
enetgy £, and an electron travelling from ¥ to X through R; loses energy
E;. What is the relation between £ and B ?

A, 4B = B
B. 3E = E;
C. Ei=E;
D. E = 3E

<HKAL 1983 Paper 1-20>

In the circuit shown, X and Y are two identical cells, of em.f 10 V and
internal resistance 4 Q. What is the current given out by each cell ?

A, zero

B. 042A
C. 050A
D. 083A

< HKAL 1984 Paper I-21 >

An ideal voltmeter is connected between points X and Y in the circuit
shown. Find the readings of the voltmeter when the switch is open and
closed respectively.

switch open switch closed

A. 1.5V 2.5V
B. 25V 80V
(G 12V 45V
D. 12v 75V

3kQ

1kQ

15V
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115.

116.

117.

118,

< HKAL 1985 Paper I - 44 >

The e.m.f. of a battery is equal to
(1) the electrical power it given out divided by the current it delivers.
(2) the electrical energy it transfers to unit coulomb of charge passing through the battery,
(3) its terminal voltage when the battery is on open circuit,

A. (3)only

B. (1) & (2) only
C. (2)&(3)only
D. (),&B)

< HKAL 1986 Paper I - 34 >

In the circuit shown, if a battery of e.m.f. 20 V with negligible internal resistance is connected across XY, what is the current

given out by this battery ?
A. 1.OA.
B. 2.0A.
C. 25A.
D. 40A.

< HKAL 1987 Paper I - 31>

©

s B SQ

A -
|42V
]

In the above figure, 4B is a resistance wire of uniform cross-section, and S is a sliding contact. The 2 V battery has
negligible internal resistance, and the connected voltmeter is ideal. Which of the following graphs shows the correct
variation of voltage measured by the voltmeter when the contact S is moved from A to B ?

A. B. C. D.

< HKAL 1989 Paper I - 31>

In the circuit shown, 4B is a metre-wire of resistance 12 Q2. When X is moved 3V

to the mid-point of 4B, the p.d. across AX will be ——( F--- -I I—_l
A, 09V. y X B
B. 12V.

C. 15V. 120

D. 1.8V.
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119.

120.

121

122,

<HKAL 1989 Paper I -28 >

In the circuit shown, ¥ is a voltmeter of ki e and 4 is an ammeter of low internal resistance. What is the
voltmeter reading when (a) switch X is open, (b) switch K is closed ?

K open K closed
A. oV oV
B. ov 2V
C. 3v 2V
D. 3V oV
< HKAL 1989 Paper I - 29 > 30

In the circuit shown, four resistors are connected to form a network,
The equivalent resistance between 4 and B is

A 08Q. 50 B

B, 120,

C. 15Q.

D. 20Q. A B
4Q

<HKAL 1990 Paper I -33 >

In the circuit shown, the battery has negligible internal resistance.
The current J delivered by the battery is

A. 05A.
B. 09A.
C. 12A
D. 15A.

<HKAL 1990 Paper I - 34 >

Which of the following circuits is best used for the measurement of a high resistance R 7

A B, 4{
P R
=ils
C. D.
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123.

124,

125.

126.

< HKAL 1995 Paper TIA - 23 >

Two cells of negligible internal resistance are connected with two resistors hy

as shown. What is the potential difference between Xand ¥'? X I

A 133V

B. 167V 4Q 20
C. 200V 1v

D. 233V Y

< HKAL 1997 Paper IIA - 25 >

Two cylindrical wires, X and ¥, are made from the same metal and have the same volume. The length of X'is three times that
of Y. If currents of 1 A and 2 A pass through X and Y respectively, the ratio of the power dissipation in X to that in Y'is

cowp»
PN

O WD

< HKAL 1998 Paper IIA - 19 >
current / A
A

5.0

—» voltage / V

10 20

The variation of current with the voltage applied across a device is as shown in the figure. What is the change in resistance
of the device when the voltage increases from 10 Vto 20 V ?

A. TItincreases by 2.5 Q,
B. Itdecreases by 15 Q.
C. [Itincreases by 6 Q.
D. Itdecreases by 6 Q.

< HKAL 1998 Paper ITA - 39 >

® [] [

In the above circuit, the two resistors are identical. The battery bas an e.m.f. of 4 V and it has negligible internal resistance.
The voltmeter is ideal. What are the volimeter readings when .S is open and when §'is closed 7

S open S closed
A, 2V 4V
B. 2V 2V
(] ov 4V
D. 4V ov

DSE Physics - Section D : M.C. PD - EM2 M
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127. <HKAL 1999 Paper IIA - 17 >

Three resistors of resistance Ry, Ry and Ry are connected in parallel. It is known that R1 > Rz > Rs. The equivalent resistance
of this combination is R. Which of the following statements is/are correct ?

(1) Energy dissipated in moving 1 C of charge through the resistor of resistance R is greater than that through Ry,

(2) Ris smaller than Ry.

(3) If the resistor with resistance Rs is removed, the resulting equivalent resistance is increased.

A. (1) only k
B. (3)only

C. (1) &(2)only

D. (2) & (3) only

128. <HKAL 1999 Paper IIA - 19 >

In the circuit shown, the battery has negligible internal resistance.
The three resistors have same resistance. If switch S is closed, what
would happen to the electric potential at points X and at ¥ ?

Potential at X Potential at ¥
A. increase increase Ry
B. increase decrease I
(] decrease increase
D. decrease decrease

129. <HKAL 1999 Paper I1A - 16 >

The above circuit can be used to find the resistance of the resistor R. The voltmeter and the ammeter are not ideal. Which of
the following statements is/are correct 7
* (1) The reading of the ammeter is in fact larger than the actual current passing through R.

(2) The ratio of voltmeter reading to ammeter reading is in fact smaller than the resistance of R.

(3) The circuit is suitable for measuring high resistance.

A (yonly
"B, ()only

C. (1) & (2) only
D. (2)&(3)only

130. <MXAL 2000 Paper ITA - 23 >

024 39
S .| 30
03 A
= [ J—reeemmm
1Q R

The figure shows part of the circuit in a network of resistors, According to the marked values, find the magnitude and
direction of the current passing through the resistor R.

A. 0.2 A from right to left

B. 0.2 A from left to right

C. 0.4 A from right to ieft

D. 04 A from left to right
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132.

133.

134,

< HKAL 2003 Paper IIA - 25>

In the circuit shown, a battery of e.m.f. 6 V and negligible
internal resistance is connected to three resistors. What are

the electric potential at X before and after switch S is closed ?
Before After

A. +6V +3V

B. +3V +3V

C. +2V +2V

D. +2V +3V

< HKAL 2003 Paper IIA - 27 >

2Q
In the circuit shown, the battery has constant e.m.f. and = {%_o X
negligible internal resistance. An ideal voltmeter connected
across terminals X and ¥ reads 2 V. If an ideal ammeter is _‘_
connected across X and Y, the ammeter should read L 20
A. 03A
B. 05A -I- 50 S
5 loa = S

< HKAL 2003 Paper ITA - 20 >

R
B LT c
100 R
A ~D

N

In the network of resistors shown above, the resistance of S is infinitely large and the two resistors R are identical. If the
equivalent resistance across CD is 25 €2, what is the equivalent resistance across AC 7

A 25Q
B. 35Q
C. 50Q
D. infinitely large

<HKAL 2007 Paper IIA - 16 >
voltage V/V
A

14

12
10 /

N BN o

1
0 02 04 06

The above figure shows the ¥~/ characteristic curves of resistance wire X and filament bulb Y. If they are connected in series
to a 12 V d.c. supply of negligible internal resistance, what is the voltage across the resistance wire X ?

A 9V

B. 8V
(CHA
D. 6V

» current [/ A
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135.

136.

137.

138.

< HKAL 2008 Paper ITA - 15 >
current I/ mA A

100

80

60

40

20

> voltage V/V
0 1 2 3 4 5
The above graph shows the I-¥ relationship of an electric device. Which of the following statements is/are correct ?
(1) When the applied voltage is 0.5 V, the resistance of the device is infinite.
(2) When the applied voltage is between 1 V and S V, the resistance of the device is constant.
(3) When the applied voltage is between 1 V and 5V, the current is directly proportional to the voltage.

A. (1) only
B. (3)only
C. (1) &(2) only
D. (2) & (3) only

<HKAL 2009 Paper IIA - 28 >

P
. R
9 Vi =
Q
Figure (a) Figure (b)

Figure (a) shows a rotary-type potential divider POR connected to an 9 V battery of negligible internal resistance. The
internal structure of the potential divider is shown in Figure (b). XYZ is a uniform resistance wire in the form of a circuit arc
with centre O and £XOY = 90°, OZ is a sliding contact and £X0Z = 120°, Find the reading of the ideal voltmeter.

A 25V
B. 40V
C. 50V
D. 68V

< HKAL 2010 Paper IIA - 23 >

In the network shown, the resistance of each resistor is 6 Q.
Find the equivalent resistance of the network across a and &.

A 12Q

B. 150Q

C. 20Q

D. 24Q a b

<HKAL 2010 Paper IIA - 25 >

Which of the following statements concerning an ammeter are correct ?
(1) Anammeter should be connected in series to a circuit.
&) Anammeter should have a low resistance,
(3) Anammeter of high resistance significantly changes the current in the circuit to which it is connected.

A. (1) & (2) only
B. (1) & (3) only
C. (2)&(3)only
D. (),@&3)
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139.

140.

<HKAL 2013 Paper ITA - 24 >

In the circuit shown, the battery has negligible internal resi € { F--
The three resistors have the same resistance. Which statement is R
NOT correct when switch S is closed 7 —

A. The potential difference across P and Q remains unchanged. R
B. The eleciric potential at P increases. Rs s

C. The electric potential at O decreases. - L(:)—ﬂ/°— [¢]
D

The current flowing through resistor R; decreases.

< HKAL 2013 Paper ITA - 25 >

In the above circuit, the cell has an e.m.f. of 3 V and negligible internal resistance. Ammeters 4 and 4, have zero
resistance. What are the readings of the two ammeters ?

ammeter A; ammeter A4z
A. 1.0A 15A
B. 15A 3.0A
€. 15A 45A
D. 25A 45A

Part C : Supplemental exercise

141,

142,

Two light bulbs P and @ are connected in parallel to a power supply. The resistance of P is greater than that of 0. Which of
the following statements is/are correct ?

(1) The voltage across P is greater than that across Q.
(2) The current through P is smaller than that of Q.
(3) P isbrighter than Q.

A. (1)only
B. (2)only
C. (1)&@G)only
D. (2) & (3)only

Two light bulbs P and Q are connected in series to a power supply. The resistance of P is greater than that of Q. Which of
the following statements is/are correct ?

(1) The voltage across P is greater than that across Q.
(2) The current through P is smaller than that of 0.
(3) P isbrighter than Q.

A. (1) only
B. (2)only
C. (1)&3)only
D. (2) & (3) only

143.

144.

145.

146.

In the above circuit, XY is a uniform resistance wire. What is the change of the reading of the ammeter A when the sliding
contact P is moved from X'to ¥'?

A. gradually increases

B. pgradually decreases

C. increases and then decreases
D

decreases and then increases

Which of the following statements concerning two_identical resistors connected in parallel compared with one resistor is/are
correct ?

(1) Two resistors consume more power than one resistor.
(2) Two resistors draw more current than one resistor.
(3) The equivalent resistance of two resistors is greater than that of one resistor.

A. (1) only
B. (3)only
C. (1) & (2) only
D. (2) & (3)only

Which of the following is a correct statement of Ohm's Law ?

A. The resistance of a conductor is always constant.

B. The voltage across a conductor is always proportional to the current flowing through it.
C. The resistance of a conductor increases with the temperature.
D

The resistance of a conductor is constant only if the temperature of the conductor is constant,

20A 12A
S 50 =7 100

A cell has a constant e.m.f. and internal resistance. If a resistor of resistance 5 Q is connected in series with the cell, the

current is 2.0 A. If the resistor is replaced by another resistor of resistance 10 Q, the current in the circuit becomes 1.2 A.
‘What is the valugof the internal resistance ?

A 15Q
B. 20Q
C. 25Q
D. 3.0Q
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147. <HKDSE Sample Paper IA - 27 >
A
{1 De
A A
/
() @_fb
o7 NLd
In the above circuit, the bulbs are identical. If the reading of ammeter 4 is 1 A, find the readings of ammeters 4 and 43,
Reading of A2 Reading of 43
A 20A 20A
B. 20A 30A
C. 05A 1.0A
D. 0.5 A 1.5A

148. <HKDSE Sample Paper IA - 30 >

switch

battery box

voltmeter

ammeter

A student wants to measure the resistance of a resistor R and sets up a circuit shown. The student made which of these
mistakes in setting up the circuit ?

(1) The polarity of the ammeter was reversed.

(2) The polarity of the voltmeter was reversed.

(3) The voltmeter was connected across both R and the rheostat.

A. (1) only
B. (2)only
C. (1) & (3) only
D. (2) & (3)only

149. <HKDSE Practice Paper IA - 26 >
Two metal rods, X and ¥, of uniform cross-sectional area are made of the same material and have the same volume. The
length and resistance of X are L and R respectively. What is the resistance of Y if it has a length of 2L ?
A LR
B. IR
C| 2R
D. 4R

DSE Physics - Section D : M.C.
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150. <HKDSE Practice Paper IA - 29 >

X
—O—
A
N\ P/
/

In the circuit shown, three identical light bulbs are connected to a cell. Under what conditions will light bulb P have the
maximum brightness ?

Switch X Switch ¥
A, closed open
B. closed closed
C; open open
D. open closed

151. <HKDSE Practice Paper 14 - 27 >

The figure shows a battery of e.m.f. 3.0 V and internal resistance 2.0 Q is connected to a light bulb of resistance 10.0 €. A
voltmeter of internal resistance 10 kQ is connected in parallel with the light bulb. What is the reading of the voltmeter ?

A. 24V
B. 25V
C. 29V
D. 30V

152. <HKDSE Practice Paper IA - 28 >

4
R
R R
Figure (a) Figure (b)

In Figure (2), two identical resistors are connected in series to a cell of e.m.f. ¥ and negligible internal resistance. The power
dissipated by each resistor is P. If the two resistors are now connected in paralle] as shown in Figure (b), what is the power
dissipated by each resistor ?

A 2P
B. 4P
C. 8P
D. 16P
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153.

154.

155

156.

< HKDSE 2012 Paper IA - 26 >

12Q

In the above network, the resistance across terminals a and b is 6 Q. If the 12 Q resistor is replaced by a 6 Q resistor, the
resistance across terminals ¢ and b

A. becomes 2 Q.
B. becomes4 Q.
C. becomes 6 Q.
D. cannot be found as the value of R is unknown,

< HKDSE 2012 Paper IA - 27 >

‘What will happen if the variable resistor is set to zero in the circuit ?
The light bulb will burn out.

The light bulb will not light up.

The brightness of the light bulb will increase.

The brightness of the light bulb will remain unchanged.

ooy

< HKDSE 2012 Paper YA - 28 >

3Q
|=——3
60
L 1}
In the above circuit, the cell has e.m.f. 12 V and internal resistance 2 Q. What is the current in the 6 Q resistor ?
A 05A '
B. 1.0A
C. 15A
D. 20A

<HKDSE 2013 Paper IA - 30 >

Resistors X, ¥ and Z in the above circuit are identical while the battery of negligible internal resistance supplies a total power
of 24 W. What is the power dissipated in resistor Z ?

A 3W
B. 4W
C. 6W
D. 8W
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157.

158.

159.

< HKDSE 2013 Paper IA - 31 >

I [
17 j

In each of the above circuits, the cell has constant e.m.f. and negligible internal resistance. When the sliding contact S of
each rheostat shifts from the mid-position to the right, how would the brightness of each bulb change ?

bulb L1 bulb L,
A. becomes dimmer remains unchanged
B becomes dimmer becomes brighter
Cc remains unchanged becomes dimmer
D becomes brighter remains unchanged
< HKDSE 2013 Paper 1A - 32>
| §
L
Y
A7)
W)

In the above circuit, the cell has negligible internal resistance. When switch S is closed, both bulbs are not lit. The voltmeter

has a reading but the ammeter reads zero. If only one fault has been developed in the circuit, which of the following is
possible ?

A. Bulb X has been shorted accidentally.

B. Bulb Y has been shorted accidentally.

C. Bulb X'is burnt out and becomes open circuit.
D. Bulb Yis burnt out and becomes open circuit,
< HKDSE 2014 Paper IA - 25 >

The figure shows two light bulbs P and O connected to a cell of e.m.f. 6 V and negligible internal resistance. The voltmeter
reads 6 V when the switch S is closed. Which of the following is possible ?

Both P and @ are short-circuited.

Both P and @ are burnt out and become open circuit.

P is short-circuited or O is burnt out and becomes open circuit.

P is burnt out and becomes open circuit or Q is short-circuited.

Sowyr
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160.

161.

162.

< HKDSE 2014 Paper 1A - 24 > s

[y

|1
In the above circuit, the cell has constant e.m.f. and a fixed internal resistance. When S is closed, the ammeter reads 3.0 A.
When S is open, which of the following is a possible reading of the ammeter ?

A 16A
B. 20A
C. 24A
D. 32A

< HKDSE 2015 Paper 1A - 26 >

In the above circuit, the cell has a finite internal resistance and both meters are ideal. In which situation below will the
readings of the ammeter and the voltmeter suddenly increase ?

A. Ry is faulty and becomes a short circuit.

B. R is faulty and becomes a short circuit.

C. R is faulty and becomes a short circuit.

D. R;is faulty and becomes an open circuit.

<HKDSE 2015 Paper IA - 25>

For safety purposes, the driver seat of a car is equipped with a seat belt warning light. When the driver seat is occupied, the
switch S1 under his seat will close. If the seat belt is not yet fastened, switch Sz will remain open and the warning light will
light up. If the seat belt is fastened, the switch S; will close and the warning light will shut off. Which circuit below is the

best design ?
A B.
'y [
® I*
St
Sy T
N ~
< <
Sa 8
o—[—— "
C. D.

—-
%
%

" Q
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163.

164.

165.

166.

< HKDSE 2016 Paper 1A - 25>

100 0-10 MQ
R
a o——g 0 )
10 kQ
— 7

In the above circuit, the variable resistor R can be adjusted over its full range from 0 to 10 M. What is the approximate
range of resistance between a and b 7

A 0Qto10kQ

B. 10Qto10kQ

C. 10Qto10MQ

D. 10kQto 10 MQ

< HKDSE 2016 Paper 1A <26 >

Two filament light bulbs X and Y are connected in parallel to a dry cell. X is brighter than Y. Which statements are correct ?
(1) Inls, the number of charges flowing through X is greater than that flowing through ¥,
(2) In1s, the electrical energy dissipated by X is greater than that dissipated by Y.

(3) For every unit charge passing, the electrical energy dissipated by X is equal to that dissipated by Y.

A, (1) & (2) only
B. (1) & (3)only
C. (2)&(3)only
D. (1),(2) &(3)

< HKDSE 2016 Paper IA - 27 >

vV
P R
CPS
T
2
)

In the above circuit, all the bulbs are identical. If the voltage ¥ gradually increases, which bulb(s) will burn out first ?

A PandQ
B. R
c. s
D. T

<HKDSE 2017 Paper 1A - 24 >

In the circuit, all resistors are identical. The internal resistance J o 1
of the battery can be neglected. What is the potential difference | k-1
between X and ¥ ?

o
A 15V —_

B. 30V l—l:—« v
o sy L —
D.

6.0V X




167. <HKDSE 2019 Paper IA-24>

168. <HKDSE 2019 Paper 1A-25>

169. <HKDSE 2020 Paper 1A-22>

¢ metal, Which one would produce the most

The cylindrical resistors below are made from the § oo eads of each resistor 7

power when the same voltage is applied in funs across th

A,

o

170. <HKDSE 2020 Paper IA-23>

Three identical resistors, a battery of negligible internal resistance and an ideal voltmeter are connected
to form Circuits (a) and (b) respectivaly,

i

1] - b
Circuit (a} Clrcuit ()

Given that the voltmeter reading is 8 V in Cirouit (a), what s the volimeter reading in Circuit ®)?

Cowp
S
R
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M.C. Solution

1 D
Voltage given to the upper two resistors = 6 V
Since voltage is proportional to the resistance for two resistors in series,

8
4+8

voltage across the upper 8-Q resistor = 6 x =4V

potential difference between points Pand 0 = 4V

2. A
When X'is closed, the voltage across the upper resistor R remains unchanged.

Thus same current flows through the ammeter 4, reading of ammeter will not change.

35 D
Kopen:
all voltage of the cell would be across the voltmeter since its resistance is very large
V=2V
K closed :

all voltage of the cell would be across the 100 € resistor but no voltage across the ammeter

V=0V

4, C
As the length is halved, the resistance of the heating coil is also halved

since Rec £ -, R > %R

p= 1
Power: P=__ o Pxc_ . P—2P
R R
Since E = Pt,as same energy is required for boiling,

P2 =t Lt

. Time taken = 8 x + = 4 min.

5. B
Since the two resistors are connected in parallel, each of them has a voltage of 2 V.
2 e
P = LS @ =1W
R @

6. C

Current through the 5000 Q resistor = 2+8 = 10 mA

Vas = IR = (10 x 107%) x (5000) = 50V
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10.

11.

B

The two resistors at the left hand side are in parallel, equivalent resistance is g .
The three resistors at the right hand side are in parallel, equivalent resistance is R ‘
: 3

=1.67Q

Y R:z+..2_
21 8

As D and B are at the same potential, equivalence resistances across 4B and AD are the same.

C
Let the voltage of the cell be V'

When X is open, the equivalent resistance of the two resistors is 2R.

%
p=r
2R
When X is closed, one of the resistors is shorted and the resistance of the circuit is R
-]
=Y . p=2p
R
(1) ‘Weight is a type of force which is a vector that has both magnitude and direction
x 2) Charge is a scalar which has no direction (+ or — only indicates two types of charge)
* 3) Voltage is a scalar which has no direction
D
Since the voltage across L remains unchanged although Ls butns out

~. the current through L; and the power given out by L; remain unchanged
.. brightness of L remains unchanged.

(Note that Lz will go out when L3 burns out)

C
2
Since power: p= v R decreases = power given out by the cell increases = total brightness increases
R
As more lamps in parallel = equivalent resistance R decreases .. C gives the maximum brightness overall.
B

As the voltmeter has same resistance R,

the equivalent resistance of the voltmeter and the resistor in parallel is R or 058
2

.. Voltage across the voltmeter - ¢ x Oi =12V

R+05R+R

DSE Physics - Section D : M.C. Solution
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14.

15.

16.

17.

18.

A

Equivalent resistance = 2 + % =3Q

Current flows through R; = %
2
Current flows through R, = 7 =1A (as Rz and R; are equal.)

Power dissipatedby Ry = IR = (1)’ (2) = 2 W

(03] Radius decreases = cross-sectional area decreases => R increases
& @
x (€

Length increases = R increases

Resistance of wire is independent of its shape.

D

‘When connecting in series, same current flows through 2 resistors
-~
;

(PLpPRaR LR _R 1

RN o i et R o

1 O T N
R B R

Reading of 4; :  same voltage across and same resistance => same current .. reading remains unchanged
Reading of 42 : S closed = voltage across the resistor with 4; increases = reading of 4 increases

Reading of 43: S closed = no current flows through 43 as it is shorted . reading becomes zero

D
Total current flows into a junction point = total current flows out of the junction point
3+2=1+171
. I=4A

D

Energy given out by the heater - VTf = %z_ % (3x60) = 144k}

Energy absorbed by the water = m e AT = (1) x (4.2) x (20) = 84 kJ

Energy wasted = 144 — 84 = 60 kJ

PD-EM2-MS/04
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20.

21.

22.

23,

24,

c

@ g, =R3R _3,
R+3R 4

0] R, = 2Rx2R =R
2R+2R

©r =X
4

. R: <R < Rp

A

Brightniess of P :

equivalent resistance of the circuit decreases
=> current from cell increases
= voltage across resistor increases

=> voltage across P decreases

Brightness of R :
same voltage across R after the switch is closed

= same brightness

C

Since 4 indicates the current flowing through the three bulbs,

but 4, indicates the current flowing through one of the light bulb.
1.8

4y = = 0.6A
3
D
2
E=Pt= L& ot St e« R assame energy E is required for same heating process
R
LI PRGN “ Ra=400Q
t, R, 10y (100
B
* A. Resistance of ¥ >> resistance of bulb .. voltage across voltmeter = voltage across the cell
4 B. Resistance of A is very small .. very large current flows to ammeter ... ammeter burns out
* C. Very small current through the bulb .. the light bulb would not burn out but go out
x D. Only the ammeter will burn out ; there is only very small current through the voltmeter
B
v m Length increases => resistance increases
x @ Cross-sectional area increases = resistance decreases

v 3) T increases = resistance increases

DSE Physics - Section D : M.C. Solution PD -EM2-MS/ 06

EM?2 : Electric Circuits

25,

26.

27.

28,

29.

30.

g

A
When X is closed, voltmeter reads 12 V = unknown resistance = 6 Q.
Both switches are closed = equivalent resistance of parallel circuit=3 Q

3

V = 24x =38V
3+6

o]
Reading of 4 :  same voltage across the resistor with 4 and same resistance = same current
Reading of 45:  Sclosed = voltage across the resistor with 4z increases = reading of 42 increases

Reading of 431 Sclosed = shorted circuit .. no current flows through 43

A

Assume the resistance of each resistor is 1 .

1 3 1x2 2 1
DR ==+1=2Q = =2
) R ) () R, e 3(2 (3) R, 3Q

SRy < Ry < Ry

A

Pisblown = equivalent resistance of the whole circuit increases

=> current given out by the battery decreases

= voltage across 0 and § decreases . @ and S both become less bright (... B, C and D are wrong.)

= voltage across R increases (.. A is correct.)

c

There is a drop in potential when current flows through a resistor.
. O and R are at the same potential,

As Ri>Ry

. p.d. across PQ > p.d. across RS

o]
Current passing through 1* row = current passing through 2™ row = 1 A
Current passing through 3 row = 1 x % =05A

Current delivered from the battery = 1+1+0.5 = 25 A

C
For parallel circuit, voltage across X = voltage across Y.
Same voltage and same charge => same energy required, by £ = QV

s B =By




DSE Physics - Section D : M.C. Solution
EM2 : Electric Circuits

PD-EM2-MS/07

32.

33.

34,

35.

36.

37.

o]

Potential difference between P and Q0 = voltage across the 3 2 resistor

Veg = x12=9V

3+1

B

If X is closed, all the lamps will be short-circuited and go out.

If ¥ is closed, current will only flow through L but not the other two lamps, L would then give out maximum brightness.

D

Since R ocl
A

For the same length : area 4 oc volume cc mass m

Roclocl
A m

Ry _my 9

'RB m, 4

C
When X is open, power dissipated by 4 :
po- W21
R 4 R
‘When X is closed, power dissipated by 4 :

pio B a1 P

R 9 R

=2
4

o
I
ol |-

A

Reading of ammeter 4 :
Kis closed = equivalent resistance of circuit decreases = current through ammeter increases

Reading of voltmeter V:

K is closed = the part with K is shorted = no voltage across X = no voltage across V'

C

Connect the additional resistor parallel to the resistor(s) of the largest R (excluding the bulb)
= equivalent resistance of that part of circuit decreases

=» current given out from the battery increases => greatest brightness of the light bulb

.. The additional resistor should be connected across CD.

(If connected across the bulb, the equivalent resistance with the bulb { and voltage across the bulb )

DSE Physics - Section D : M.C. Solution PD - EM2 -MS /08
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38. D
2
E=Pt= V—‘t
R
As sams energy £ is required for boiling :
1
i F
W W L 0
T, T (100)*
t, = 4T

39. B

equivalent resistance of the circuit = 4 +M =

@B+h+4
6 1

current through XY = EXE =05A

p.d. between X and ¥ = voltage across the 3 Q resistor = 3x0.5 = 1.5V
40. D

* 1) same voltage across Ly => no change in current through L; .. same brightness

v @ L; and L3 are in series = same current flowing through = equal brightness

v 3) voltage across Ly = 2 x voltage across Ly = P1>P;(by P = V2/R) => L is brighter
41. A

§'is closed

=5 equivalent resistance ¢

= current given out by the battery T (.. D is incorrect but A is correct by P = V1)

=> voltage across P T (.. B is incorrect.)

= voltage across @ 4

= currentacross @ (by ¥ = IR ) (.. Cis incorrect.)
42, A

Voltmeter ¥1:  Sis closed => short circuit across the voltmeter = ¥ = 0 V.

Voltmeter V2: 7, = 2—0><3 =2V

10+20

43, C

) Equivalent resistance =~ 1

(#)] Equivalent resistance » 1 MQ (105 Q)

3) Equivalent resistance ~ 1 kQ

. Equivalent resistance in descending order : (2), (3), (1)
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44,

45.

46.

47.

48.

49.

50,

v (€)) momentum is a vector which has direction

x 2) power is energy per time, power is a scalar

*x 3) voltage is energy per charge, voltage is a scalar
C

By E=0V

L0 = (1C)x(10V)
C is correct while A and B are incorrect.

Voltage has no direct relationship with resistance .. D is incorrect.

C
If § is closed, the second row resistor and the third row resistor are shorted,
current flows through 4y, S, the 1st row resistor and 4; only .. 43 becomes zero

As equivalent resistance decreases . current given out by battery increases .. 4 increases and A increases

(41 = A, after the switch S is closed)

B

Current of the circuit: 7 — y__6_ = 04A

R 10+5
Power dissipated in the 10 Qresistor: P = J2R = (0.4)2(10) = 1.6 W

C
v (1) As they are in parallel, thus same voltage across L, and Ls to give same brightness
v ) Current through Ly is the sum of current through L; and Ls, thus Ly is brighter.
x 3 Consider Ly and L3 as one equivalent bulb L, same current flowing L and L,
but equivalent resistance of L <L, = P,+P, <P (by P=I*R)
D

The 1st row has an equivalent resistance of 2R while the 2nd row has a resistance of R
As V = IR, the reading of Az must be two times the reading of 4,

» readingofd; = 2x2 = 4A

A=A+t A=2+4=6A

The voltmeter should not be connected in series to the light bulb.
Voltmeter is connected in parallel correctly while ammeter is in series correctly.

Ammeter should not be in parallel and voltmeter should not be in series.

x
O o w

Voltmeter should not be in series with the ammeter.
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51.

52.

53.

54.

55.

56.

57.

D

* A. Large resistance voltmeter in series = current is very small = ammeter would not burn out

* B. Very small current => light bulb would not burn out

x C. Large resistance voltmeter = share all the voltage of the circuit => reading of voltmeter is 6 V
v D. Very small current => reading of ammeter is zero

A

§is closed = no current through L; as it is shorted = brightness of L; decreases to zero
‘Without Ly, all the voltage of the battery is given to Lg, thus brightness of L, increases.

Same voltage across Ls as Ls is connected in parallel to the battery => brightness of Ls is no change

C
Equivalent resistance of the circuit; g = 4+i =60
2
Current flows from the baitery : J = v = 8 =1A
R

Current flow through pointX = 0.5 A

P.d. betweenXand Y = 0.5x4 = 2V

C
x A. Work — unit: J  (watt : unit of power)
x B. Electromotive force — unit : V. (Newton : unit of force)
v G Momentum — unit : N's or kgms™!
* D. Heat capacity —> unit : J°C™' (joule per kilogram : specific latent heat)
A
p.d. between P and @ = p.d. across 5 Q resistor
= (0.6)5) =3V
C
* (1) Same voltage across the light bulb with 41 = I; : no change
(3] Sclosed = equivalent resistance decreases = more current given out by battery => 1, increases
3) Same voltage across volimeter after § is closed since the voltmeter measures the voltage of the battery
o]
x A. Charge: C=As Current : A
* B. Work : J voltage : V
v C. Kinetic energy : J Heat : ]
* D. Force : N Momentum : N's
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58.

59.

60.

61.

62.

63,

A

Since the resistance is 5 k2, it is a large resistance.

Citcuit in A is used to measure a large resistance.

Current measured by ammeter = current flowing through R

Voltage across R >> voltage across ammeter = voltage measured by voltmeter ~ voltage across R

C

v A Force x displacement = Work

v B. Y x mass x (speed)? = K.E.

x C. (Current)? x resistance = Power

4 D. Current x voltage x time = Power x time = Energy
A

Voltage across the lower 6 Qresistor: ¥ =IR = (0.3)(6)=1.8V

Current through the 4 Q resistor: J = % =045A

Reading of 4; = total current through the two resistors = 0.3 + 045 = 0.75 A

D
Equivalent resistance of (a) = 2R Equivalent resistance of (b) = g
Ammeter reading ! 1=K°Cl = 1':&.1:41
R R R/2
2
Total power dissipated :  p = v o LI P = .Z_R_.P = 4p
R R R/2

D
v A ¥_p
t
2
v B. =P
R
v (o Fv=P
* D m-f =E
A
Let the resistance of each resistor be R.
1 QRYR) 2 R 3
1) R ==R 2 S S 3) R,=—+R==
W & 3 @ k, R+R 3R @ & 7 R=3R

.. Equivalent resistance in ascending order : Ri <Rz <R3
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64.

65.

66.

67.

68.

69,

70.

C

x A. If X burns out, ammeter becomes zero.

* B. If ¥ burns out, ammeter becomes zero.

v C. As X is shorted, current by-passes X and flows to ¥. Thus, voltmeter gives zero reading.

* D. If Y is shorted, current would flow through X and voltmeter would give a non-zero reading.
C

Voltage across 6 Q = (0.4) x (6) = 24V Current through the 12 Q resistor = % =02A

Current through the resistor R = 0.4+0.2 = 0.6 A Voltage across the resistor R = 6 -2.4 = 3.6 V

Resistor: R =
D

& ®

v @

2 ©)]

A

0.6

Y _36_¢q
7

Ammeter reads the total current through the resistor R and the voltmeter.

Since the voltmeter is connected in parallel with R .". voltmeter gives the actual voltage across R

ByR=;,1'I\:>R~L.

60
Equivalent resistance of two 60 Q resistors = EY = 30 Q = the resistance at the 3 row (30 Q resistor)

. Current through 30 Q resistor = é—

€
* M
& @
v ®
A
v m
* @
® (©)
D

vV 1 "
For same voltage : [ = i oc ) .. current through Ry is doubled that through R,
Ry and R, are in parallel => same voltage across each of them
Equivalent resistance of PQ =§:—i§ =4Q .. Voltage across PQ and 4 ) resistor are the same,

- Energy dissipated by each coulomb of charge are the same. (By E = Q)

Sclosed => equivalent resistance of circuit = current T
Vo1 \ . .
For same voltage, [ = z o e Ratio of R kept unchanged = ratio of / is unchanged

Sclosed = Rsis shorted => no current through 4z .. reading of 43 becomes zero

Power given out by the battery = VI = (9) (5) = 45W

Power dissipated by the bulb = 45 — 18 = 27W
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71.

72.

73.

74.

75.

76.

77.

A
Ammeter : in series with the bulb and rheostat => wire (1) connected to P
Voltmeter : in parallel with bulb = wires (2) and (3) connected to Q and R

Current flows into voltmeter via (+) terminal = wire (2) connected to ¢

(0:

v A Resistance = Voltage / current L =VAT

v B Power = Energy / time LW =Jgt

* (& Charge = Current x time o C=As

4 D Voltage = Energy / charge VvV =7Jct

C

4 A As equivalent resistance of the circuit ¥, current given out by battery T .. reading of 4; T
v B Since still same voltage across 4z and the resistor in series .. same current through 4,
* (¢ Voltage between X and ¥ is equal to the voltage across the battery which is unchanged
v D As current given out by battery T .. power delivered by battery T

A

Equivalent resistance of the circuit = ?2::—1 +3=3.67Q

Voltage of the battery = IR = (3)x (3.67) = 11V

(1) Slope of V-I graph = R.  As Yhas a greater slope than X' .". resistance of Y is higher than that of X

* ()] The equivalent resistance of X and Y in series must be greater .. the slope must be greater than Y.
v 3 The equivalent resistance of X'and Y in parallel must be smaller .. the slope must be smaller than X
C

‘When switch S is open, /1 = 1 A since same voltage of the battery is across the 3 Q-resistor
Voltage across the 3 Q-resistor = voltage of the battery = (1)(3) = 3V
Voltage across the 6 Q-resistor = 3V

Current through the 6 Q-resistor = Z_X =05A

Current through the ammeter 4z = 1 +0.5 = 1.5 A

D
For a thinner wire, the resistance should be greater.
Since the slope of the V-I graph represents the resistance of the wire,

thus the slope should be greater as shown in D.
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78.

79.

80.

81.

82.

83.

84.

C
Suppose each length of the square has a resistance of 1 Q.
x=13 9950 r=2%2.19 z=-13 o550
1+3 2+2 1+3
LX=Z<Y
B
The current flows through the resistance coil between XB only.
3

Resistance of coil between XB = 40 x = = 30 Q
4

V.6

Current: [ = — = =02A
R 0
€
= It
= (190 x 107%) x (16 x 60 x 60)
= 10944 C
D

Since the ammeter has no resistance, the two resistors at the right are shorted and no current flows through them.

The current will flow through the resistor at the left and then through the ammeter.

Ammeter reading = .g_ =3A

Voltmeter reading = 6 V

D

Let the resistance of X be R.
2 2

By P="" -o0=-9 . z-180
R R

Equivalent resistance of Yand Z = 12_8 =09Q

72
Total power dissipated in Y and Z = IF =;

42" _ g
0.9
D

Since the voltage of the battery 12 V is shared between R; and Ry,

the resistances of Ry and Ry have to be given in order to calculate the reading of the voltmeter.

B

When temperature @ is increased, resistance of the thermistor is decreased, thus the current should increase as shown in B.
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85.

86.

87.

88,

89.

90.

91.

92.

A

Since the voltmeter measures the voltage across the battery, the reading should be constant.

D
Reading of 47 is two times that of 4; since the resistance is halved. Thus, reading of 42 = 2 A

Reading of 43 is the sum of 4; and 42 .. readingofds = 1+2 = 3A

C
v (1) The polarity of the ammeter is wrongly connected in reverse direction.
Current should flow into the (+) terminal and out of the () terminal.
x ) The voltmeter is correctly connected.
v 3) The voltmeter should be connected across the resistor R only.
B
@ Capacity: Q = 800 mA h = (800 x 107 A) x (3600 5) = 2880 C
)] E = QV = (2880) x (3.6) = 103687J
® p=E_ 188 __ 04w = domw
P 3x24%3600

b

Q=1It=(08)x(1x60)=48C

number of electrons = 5 __ = 3.0 x 10%

1.6x107°

A

Current passing throughpoint P = 4 x1 = 4 A
6V

It

Voltage across each light bulb = 4 x 1.5
Current through each light bulb = 1 A
Power of each light bulb = VI = (6)x (1) = 6 W

1l

c
If filament of bulb Z breaks, equivalent resistance of the whole circuit increases. Current delivered by the cell decreases.
Voltage across bulb X decreases, thus brightness of X decreases.

Voltage across bulb ¥ increases, thus brightness of ¥ increases.

C
Voltage across the 8 {2 and 2 Q resistors = 10 V
Equivalent resistance of the 8 Q and 2 Q resistors = 8+2 = 10Q

Current through the two resistors : [ = % = 1_0 =1A

10
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93.

94.

95.

96.

97.

98.

99;

A

Equivalent resistance of the whole circuit = 11_% +2 =2833 Q
+

Voltage of the battery : ¥ = IR

(3) % (2.833) = 85V

B

By Q=1It . (700mAh) = I(15h) 5 T = 0.04667 A
By P=VI - P=136)(0.04667) = 0.168 W

D

If switch X is closed, the left Tlight bulb is shorted,
and the equivalent resistance of the circuit would decrease, thus current given by the cell is increased.

If switch Y is closed, the light bulb P would be shorted and would not light, thus ¥ must be opened.

A
v (€3] From A to B, the resistance of the circuit decrease, thus the current in the circuit increases.
x ) As current increases, the voltage across the rheostat increases, thus the voltage across the wire decreases.
x 3) Since the resistance of the wire is not constant,
the voltage across the wire will not be proportion to the current through the wire.
A
v (1) Since the two light bulbs are in series, same current flows through each of them.
Thus, the voltage is proportional to the resistance.
Since voltage across 4 is greater, thus the resistance of 4 is greater than B,
x @ Current must be the same for two light bulbs in series.
x 3) By P = VI, since 4 has greater voltage and same current, power of 4 is greater, thus 4 is brighter.
D
Q0 = It = (0.225) (10 x 3600) = 8100 C OR P=yI=(12)(225x10%) = 027 W
E = QV = (8100)(1.2) = 97207 E = Pt = (0.27) (10 x 3600) = 9720
C

Current through the upper 6 Q-resistor = 0.3 A

I

Current through the lower 6 Q-resistor = 0.3 A
Current through the 12 Q-resistor = 0.3 +0.3 = 0.6 A
Thus current delivered from the cell = 0.6 A

Total equivalent resistance of the circuit = 12 4 ﬁ =15Q
2

Voltage of the battery ¥ = IR = (0.6) (15) = 9.0V




v
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100.

101.

102.

103.

104,

105.

B

Assume the circumference of the circle consists of 4 equal arcs, each arc has a resistance of R.
X : The equivalent resistance is two resistors, each of 2R in parallel, i.e. equal-to R.
Y : The equivalent resistance is two resistors, one of 3R and the other of R, in parallel, i.e. equal to 3R / 4.

Z : The equivalent resistance is two resistors, one of R and the other of 3R, in parallel, i.e. equal to 3R/ 4.

L X>Y=2Z

c

‘When S is open, the left resistor and the voltmeter are in series.

As the resistance of the voltmeter is infinite, all the voltage would be given to the voltmeter, reading is 12 V.
‘When § is closed, the two resistors are in series, and each resistor shares half of the voltage of the battery.

The voltmeter measures the voltage of the right resistor, thus the reading is 12 x % =6V.

D

* A When both switches are open, the lamp would not light up.

* B. ‘When either switch is open, the lamp would not light up.

x C. ‘When only one switch is open and one is closed, the lamp would not light up.
v D. ‘When either or both switches are open, the lamp lights up.

[¢)

‘When the switch is open, no current is given out by the cell.
As no current flows through the light bulb, voltage across the light bulb is zero, thus reading of voltmeter Qis 0 V.
All the voltage of the cell is then given to the switch, thus the reading of voltmeter Pis 1.5 V.

C
* (€8] Let the resistance of each bulb be R.
The equivalent resistance of ¥ and Z is R/2, which is less than that of X.
Thus the voltage across PQ should be less than 6 V.
) As @ and S are shorted, there is no voltage across these two points.
3) If Y burns out, voltage across Z would increase to 6 V, thus Z becomes brighter,
D

Equivalent resistance between PQ = 1.33 Q
Equivalent resistance between QR = 0.83 Q
Equivalent resistance between RS = 0 Q
Equivalent resistance between SP = 1.5 Q

As the equivalent resistance across S and P is the maximum, minimum current would be given out by the cell,

thus the ammeter reading is the minimum.
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106.

107.

108.

109.

110.

v )] Since both of them are straight line passing through the origin, J ¢ ¥, thus they obey Ohm’s Law.
* @ Resistance is equal to the reciprocal of slope, i.e. R = 1/slope.
As the slope of P is greater, resistance of P is smaller.
v 3) In parallel, / o 1/R, since resistance of P is smaller, current passing through P is greater.
D

Assume each resistor has a resistance of 2 Q.

2+2 4x6

Ry=2_2=2Q Ry = =24Q
2 446

Re= 2210 _ 1670 Ro=2¥2*2_ 39
2+10 2

Network D has the largest equivalent resistance.

A
Voltage of the cell = (1) (6+6) = 12V

‘When § is closed, total equivalent resistance of the whole circuit = 6 + LLER 8Q
6+3

Current given out by the cell = 2 1.5A
3

D
x A If X is short circuit, current still flows through X, ¥ and the ammeter.
¥ B. If Y is short circuit, current still flows through X, ¥ and the ammeter.
x (CH If X is open circuit, no current can flow through X, thus both ammeter and voltmeter have zero reading.
v D. If Y is open circuit, since ideal voltmeter has infinite resistance, no current flows from the cell.
Reading of ammeter is zero.
However, the voltmeter will read the voltage of the cell and is non-zero.
C
As 1 kQ resistor and voltmeter are in parallel, Vyometer = V12 = 3 V.
For series circuit, ¥ o< R —15 -3 = i s R=0.75kQ
3 R
B hipgl RN CHPO S 5 Ry = 3kQ
R R, R, 075y () Ry
A
4 1) Short circuit across Ls => current does not flow through L, and Ly = L, lights only
* ) Filament of L, burnt out = current can flow through Ly = L4 can also light

Both filament burnt out => no current flow through L, = L, does not light
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112.

113.

114,

115,

116.

117.

C

By E=gqgV

© Vi, =Vr, = E1=Ez  (gis the charge of one electron)
€

Equivalent e.m.f. of the two cells = 10V

Equivalent internal resistance of the two cells = 4-20
2
— 14 10
Current through theresistor: J = = = = = | A
R 248
Current given out by each cefl = 1 x 1. 0.5A
2
D
When S is open, the voltmeter is connected in series with the 12 V battery,
thus there is no current flow as the resistance of the voltmeter is infinite.
There is no voltage shared by the 3 Q2 resistor.
Thus all the voltage of 12 V is given to the voltmeter to give the reading of 12 V.
@ ‘When § is closed, the 3 Q and 5 Q resistors are in series.
Voltage shared by the 5 Q resistor = 12 x 3 =75V
345
o s=Z
I
7° B =4
q
v 3) Open circuit = no current = no voltage drop across the internal resistance = &= ¥
B
The circuit diagram can be redrawn as shown : 4
8
—+8+8 X Y
v, Equivalent resistance ==————=10Q
2 s
B
ol = K = Q =2A
R 10
C

Since resistance of voltmeter is infinite, there is no current flows through A4S, thus no voltage across AS.
Voltmeter thus measures the voltage across the battery which is always equal to 2 V.

Thus, the graph should be a horizontal line.
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118.

119.

120.

121.

122.

B
X'is the mid-point of 4B = Rax = Rxp = 6 Q
Equivalent resistance across AX = PRl =40
6-+12
Vix _ Rux
g Rup
Y . A L V=12V
3) 4+6
D

Kopen:  Voltmeter is in series with the 10 Q-resistor, thus no current given out by the cell
As no voltage across the 10 Q-resistor, all the voltage of the cell is given to the voltmeter

- reading = 3V

Kclosed: Voltmeter is in parallel with the ammeter, all the voltage of the cell is given to the 10 Q-resistor
There is no voltage across the ammeter

-, reading = 0V

A
The circuit diagram can be redrawn as shown,
Let R be the equivalent resistance.

1 1. 1.1 1

= b
R 3 06 0 ®

* R=08Q
b
The circuit diagram can be redrawn as shown. kA"
The three resistors are in parallel. I | =
Equivalent resistance : 60
R= © =2Q 60Q
3 I
| IO |
60
S LA e S

R ®

D

To measure a high resistance R, voltmeter should be connected in parallel across the resistor and the ammeter,

The ammeter can read the actual current flowing through the resistor.

Since the resistance of the ammeter is small compared with the resistor, the voltage across the ammeter is negligible.
Thus, the volimeter reading is close to the actual voltage actoss the resistor.

Circuit A is used to measure a low resistance R.

Note that current flowing through the ammeter and voltmeter must be from (+) terminal to the (+) terminal of the meters.
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123.

124.

125.

126.

127.

128.

D
The cell 3 V is discharging and gives out current while the 1 V cell is under charging,
Netemf =3-1=2V
I = —2—% = 0.333A
Van = 0333 x4 = 133V
pd.acrossXand Y = 1.33+1 = 233V

D

2 2
P=1IR :12-%x12~%x17'£0c12-52

ROCROCE
P \I )l 2 4

where volume of wire : V= 4.4

D
Note that the device does not obey Ohm’s law, resistance is found by g = 4
I

ar=2_1_ _6q
s 1

The resistance decreases by 6 Q.

A

The circuit diagram can be redrawn as :

Sopen:  Voltage of the battery is shared among 2 resistors.
Then, voltmeter measures voltage across 1 resistor only,
which is equal to half of the e.m.f, that is, 2 V.,

Sclosed: The right resistor is shorted, all the voltage of the battery

is given to the left resistor.
Thus, voltmeter measures the e.m.f. of the battery, that is, 4 V.

D

* [¢))] Resistors in parallel have same voltage => same energy dissipated by the 1 C charge (by E = Q V)
) For parallel circuit, equivalent resistance < resistance of every individual resistor, .. R <R,
(©)) Less resistors in parallel = R T

D

Sisclosed = equivalent resistance of Ry and Rz & = p.d. across Ry ¥ but p.d. across Rz T
Potential at the earthed point is 0 V.
Potential at X : decrease (as p.d. across Ry )

Potential at ¥ : decrease (as p.d. across B3 T)
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129.

130.

131.

132,

133,

C

v (1) Reading of ammeter gives the sum of current flowing through R and voltmeter.

v @ By R= Ili , larger measured I = smaller measured R

x 3) High resistance of resistor R = large current across voltmeter = incorrect ammeter reading
A

Do = 0.3-02 = 0.1 A (from left to right)

Vsa = (0.2)(5) = 1V Via = (0.1 1) = 0.1V

- The lower intersection point is at a higher potential since the potential drops only 0.1 V which is less than 1 V.
1-0.1

I =

=0.3A (from bottom to top)

v Ir = 03-0.1 = 0.2 A (from right to left)

D

The potential of earthed point is 0 V.,

Before switch S'is closed, potential difference across the 10 Q resistor = 2 V.
Thus potential at P = +2 V.

After switch S is closed, potential difference across the 10 Q2 resistor = 3 V.
Thus potential at P = +3 V.

C

When the voltmeter with infinite resistance is connected, there is no current flowing through the two 1 Q resistors.
Since voltage across the middle 2 2 resistor is 2 V, the battery has e.m.f. of 6 V.

When the ammeter with zero resistance is connected, the equivalent resistance of the whole circuit is 5 €.
Current delivered from the baitery is 1.2 A. Current flows from X to Y is 0.6 A.

B

Across CD, no current flows through the 10 Q resistor and S.

The two resistors R and R are in parallel.
. R=500

Across AC, no current flows through S.

5 B &

| I
100 R _
D
/ s
50

Equivalent resistance = 10 + 5 =35Q
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134.

136.

137.

138.

voltage V/V 4

1
0 02 04 06

» curent// A

Since the current through the two light bulbs are the same, draw a vertical line such that Vx + Py =12,

The currentis 0.3 A and Px=9V, Fy=3 V.

A
@ Byr=Y=05_%g
1
x @  WhenV=2V:R=_2 _=100Q.
. 20%x107
When F=3V:iR=_3 _ =750
40x10°°
The resistance is not constant.
% ©)) As the line does not pass through the origin, the current is not directly proportional to the voltage.
C
V= 9><270—120 —5v
270
C
b b
60 60
6Q []GQ 4— shorted = 6Q
PR e |
— T
6 Q2 60
ac  E— b a = b
Equivalent resistance : R = g =2Q
D
v 1) As an ammeter is used to measure current, it should be connected in series for current to flow through it.
v 2) An ideal ammeter has zero resistance, a practical ammeter should have low resistance.
v 3) For high resistance ammeter, it would increase the equivalent resistance of the circuit,

thus it would seriously affect the current of the circuit.

DSE Physics - Section D : M.C. Solution
EM2 : Electric Circuits

PD-EM2-MS/24

139.

140.

141,

142,

v A. The p.d. between PQ is equal to the p.d. across the battery,
which is equal to the e.m.f. of the battery, thus it is unchanged.
v B. After switch § is closed, equivalent resistance of the whole circuit decreases,
thus more current flows out from the battery, and the p.d. across R; increases.
As the right hand side of R is earthed at zero potential, the potential at P increases.
x C. The p.d. across R; decreases after the switch is closed.
As the left hand side of Rz is at zero potential, potential at O should increase.
v D. As the p.d. across R; decreases, the current flowing through R, decreases.
D

As each resistor is connected between point 4 and point B, they are in parallel,

The voltage across each resistor is equal to the e.m.f. of the cell, that is, each has a voltage of 3 V.

Current through the 1 Q resistor = 3. 3A
1

Current through the 2 Q resistor = i =15A
2;

Current through the 3 Q resistor = 3. 1A
3

Ammeter 4y = 1.5+1 =25A
Ammeter 4; = 3+ 1.5 = 45A

B
* 1) As they are connected in parallel, their voltages must be the same,
v 2 As the resistance of P is greater, the current through it is smaller.
* 3) By P = V1, as curreat / through P is smaller, power of P is smaller, thus P should be dimmer.
C
m As the resistance of P is greater, the voltage across P is greater by V' = IR.
* ) As they are connected in series, their currents must be the same.
v 3) By P = VI, as voltage to P is greater, power of P is greater, thus P is brighter,
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143.

144.

145.

146,

147.

148.

149,

D

When P is at X, current flows directly from X to P without passing through the resistance wire X¥, current is maximum.
‘When P is at the mid point of XY, current flows from X and ¥ to P through the resistance wire XY, current is minimum,
When P is at ¥, current flows directly from Y to P without passing through the resistance wire X7, current is maximum.

As a whole, current decreases and then increases when P is moved from X'to ¥,

C

v 1) Two resistors consume two times the power compared with that of one resistor.

v 2) Two resistors draw two times the current compared with that of one resistor,

x 3) The equivalent resistance of two resistors in parallel is halved of that of one resistor,
D

Ohm's law states that the voltage across a conductor is directly proportional to the current
provided the temperature is constant,

which is equivalent to say that the resistance of a conductor is constant provided the temperature is constant,

C

£ =(20)(5+r)
e=(12)(10+r)

Combine the two equations :
QOGS +r)y=(12)10+r) =250

B

Reading of 4> is two times that of 4; since the resistance is halved. Thus, reading of 4, = 2 A
Reading of 43 is the sum of 41 and 4. Thus, readingofd; = 1+2 = 3 A

C
v (1) The polarity of the ammeter is wrongly connected in reverse direction.
Current should flow into the (+) terminal and out of the () terminal,
x 2) The voltmeter is correctly connected.
v 3) The voltmeter should be connected across the resistor R only.
D
2

R___Eocﬁ é.xﬁoc[‘_oc I?

4 A4 4 L 7V
WL 2L > R 4R

OR

Since the volume is the same, L — 2L = 4 — 14

R=PL L R 2R-4r
4 4 1/2
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150.

151.

152.

153.

154,

155,

A
X should be closed so that current would not pass through the light bulb below the switch X,
¥ should be opened so that current would not pass through the light bulb beside the switch .

If no current flows to other light bulbs, the current or voltage of P would be maximum, thus the brightness is maximum,

B

Since the resistance of the voltmeter is very large, negligible current is drawn by the voltmeter.

Current given out by the battery = 30 . 025A

2+10
Voltage given to the light bulb = 0.25x10 = 25V OR Voltage given to the light bulb = 3.0 x 10 o 25V
2410
B
Voltage across each resistor in Figure (a) = % 14
Voltage across each resistor in Figure (b) = ¥V
2

ByP=_VR_ PV V2V = P 4P
B
Assume the equivalent resistance of the four resistors R is R,
By 1_ = L + _1.

6 12 R’

R'=12Q

If the 12 Q resistor is replaced by a 6 ) resistor,

6x12
6+12

equivalent resistance = =4Q

B

If the variable resistor is set to zero, the light bulb is shorted,

all the current will flow through the zero resistance path,

thus no current will flow through the light bulb, the light bulb will not light up.

B

Equivalent resistance of the 3 Q and 6 Q resistors which are in parallel = _6:(__:; =2Q
Total equivalent resistance of the whole circuit = 2+2 = 4 Q

Current given out by the cell = 172 =3A

Terminal voltage of thecell = & — Ir = 12 - 3x2 =6V
6

Current flowing through the 6 Q resistor = ~=1A
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156.

157.

158.

159.

Let the cutrent passing through Z be 1.

Current passing through ¥ should also be 1.

Thus the current passing through Xis 2 1.
Total power dissipated by X, Yand Z = (21)?R + I*R + [*R = 24
L IPR =4

Power dissipated in resistor Z = I2R = 4 W

A

Ly

Lz:

D

L Ly

The above two circuits are equivalent. Current would not flow to the right part of the rheostat.

‘When the slider shifts to the right, the resistance of the rheostat increases, current decreases, thus L) becomes dimmer.

As the light bulb and the rheostat are connected in parallel to the cell, the voltage across L; is constant,
Thus the brightness of L, is not affected by the rheostat, and therefore brightness of L, remains unchanged.

A. If X'is shorted, the ammeter A should have reading but voltmeter V reads zero and Y is lit.

=

If ¥ is shorted, both the ammeter A and the voltmeter V have readings, and X is lit.

C. If X is burnt out, no current flows through ammeter A, X and ¥, thus X and ¥ are not 1it.
However, the voltmeter V reads the voltage of the cell, thus the reading of V is not zero.

D, If Y is burnt out, X and Y are not lit, but both the voltmeter V and ammeter A have no readings.

If the volimeter reads 6 V when switch S is closed, then one of the following may happen :

@

P is burnt out and becomes open circuit.

The voltage of the cell would then share between Q and the voltmeter.

As the resistance of the voltmeter is much larger than Q,

all the voltage of the cell would be given to the voltmeter and the volimeter reads 6 V.
Q is short-circuited. The voltage across Q becomes 0 V.

All the voltage of the cell would be given to P and the voltmeter reads 6 V.
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| 160.

161.

162.

163.

C

Let the e.m.f. of the cell be sand the internal resistance of the cell be r,

‘When S is closed, the 3 £2 resistor is shorted, thus, the total resistance of the circuit is (6 + #) Q.

e=3x(6+r

‘When S is open, the total resistance of the circuit becomes (3 + 6 + ) Q. Let the current be 1.
g=Ix(9+#

Combine the two equations :

Ix(6+r) =Ix(O+r)

e

A,

B
C.
D

IfI= 1.6A,then 3x(6+7) = 1.6x(9+#) . r Is negative . it is impossible
If7=20A,then 3x(6+7) = 20x(9+7) Lr=0Q .. it is impossible
If I =24Athen 3x(6+r) = 24x(9+7) L r=6Q .. possible
As the total resistance increases, the current must decrease and less than 3 A .. it is impossible
If R, becomes a short circuit (that is, Ry =0 ),
current would not flow through R, and Rs.
Voltmeter reading would become zero. Ry
If Rz becomes a short circuit (that is, Rz =0 ),
the volimeter reading would become zero. ,_R;‘ @
If Ry becomes 2 short circuit (that is, R =0 ), g &
the total resistance of the circuit decreases. l_-_’_.f_"_T

1
Current given out by the cell increases. _4__4_{ F{i‘}.}_
Asterminal voltage: ¥ = e ~Ir ~IT=¥l 1 HEL RN ;

Reading of ammeter would decrease.

If R, becomes an open circuit (that is, R2 = « ), the total resistance of the circuit increases.

Current given out by the cell decreases,

As terminal voltage : V = g-Ir ~Id=>¥7T

As voltage across Ry increases since it is equal to the terminal voltage, current through R; increases.
Reading of ammeter thus increases and reading of voltmeter also increases,

The light bulb will light up only when S| is closed (seat is occupied) and S is open (seat belt not yet fastened).

Option C is correct. If both switches are closed (seat is occupied and seat belt fastened),

the light bulb is shorted by Sz, current would pass through the resistor, S; and S and the light bulb is shut off,

Option D is not a good design since the cell would be shorted and damaged when both switches are closed.

B

When the variable resistor is adjusted to 0 Q, the equivalent resistance is 10 £ and 10 k) in parallel.

Since 10 £ is much smaller than 10 k, the equivalent resistance is about 10 Q.

When the variable resistor is adjusted to 10 MQ, the equivalent resistance is 10 MQ and 10 kQ in parallel.

Since 10 kQ is much smaller than 10 MQ, the equivalent resistance is about 10 kQ,
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164,

165.

166.

v ) Since X'is brighter than ¥, the power of X is greater than that of ¥,
As P= V1, the two bulbs in parallel have same voltage, thus the current flowing through X is greater.
Current is the amount of charge flowing in 1 s, thus, number of charges through X in 1 s is greater.
v 2 Power is the enlergy givenoutin 1 s,
As the power of X is greater, the electrical energy dissipated by X is greater.
v @) Voltage (p.d.) is the conversion of electrical energy to other energy per unit charge.
As they are in parallel, they must have same voltage,
thus the electrical energy dissipated by X is equal to that of .
B

Assume each light bulb has a resistance of 2 Q and the voltage of the supply is 6 V.

The equivalent resistance of P and Q is 1 Q. They are in series with R and share the voltage of 6 V in proportional.
Thus, voltage across P and O are both 2 V and voltage across R is 4 V.

As T'and § are in series and connected across the supply voltage of 6 V, each of them shares 3 V.

The highest voltage across the light bulb is R, thus, R will burn out first.

B
In the circuit, all the resistors all identical. ] 9V
Assume the resistance of each redistor is 2 Q. | I" % l
The voltage across Ry is 9 V and Is irrelevant. Ry
=—T—
Resistors B3 and Ry are in parallel, R
3

their equivalent resistance = 2.0 1Y

2 R R4

! — } { |
Resistor Rz and this equivalent resistance are in series. X
Voltage across XY = 9 x 1 3V
2+1
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The following list of formulae may be found useful :
: e pl
Resistance and resistivity R = =7
Resistors in series R=R+R,
Resistors in parallel L L_,.L
R R R,
Power in a circuit P=1V=IR
Energy transfer during heating or cooling E=mcATl
Energy fransfer during change of state E =]Am
Part A : HKCE examination questions
1. <HKCE 1980 Paper I - 8 >
I 4 - :
| 1 : ! % '
— ’
lamp 2%, 0.5
® é L L vy

A student performed an experiment to investigate Ohm’s Law using the circuit as shown above. The results are shown in the

graph above.
(a) What is the range of voltages for which Ohm’s Law is obeyed ? (1 mark)
(b) Suggest a reason why Ohm’s Law is not obeyed outside this range. (2 marks)
(c) Find the resistance of the lamp when the voltage is

@@ 0.5V;and

i) 1.5V. (2 marks)
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< HKCE 1984 Paper 1-7>

L o =

©

The figure above shows a circuit diagram to measure an unknown resistance R.

(2) The figure below shows the components used in the circuit. You are then given 8 pieces of conducting wires. Draw in
the figure below the wires connecting the terminals of the components to complete the circuit above. (7 marks)
+

voltmeter

(b) State where you should set the slider of the rheostat at the beginning of the experiment. State the reason for your choice.
(3 marks)

(c) If the resistor were connected in reverse direction, how would the readings of the ammeter and voltmeter be affected ?
(2 marks)

(d) Using the same components provided, draw a circuit diagram you would use to measure a resistance comparable to that
of the voltmeter, (3 marks)
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3.

<HKCE 1987 Paper I-7>

The figure above shows an experiment set-up to measure the resistance of a light bulb.

(a) Draw a circuit diagram for the experiment. Indicate on your drawn diagram the positive terminals of the ammeter and
voltmeter with “4” signs. (5 marks)

(b) If the slider in the rheostat moves from 4 to B, how does the reading of the ammeter change ? (2 marks)

A A AS Y ACAB VA RSV SAL S e mm -
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(©

(0~ 500 mA) (0-5V)

The figure above shows the voltmeter and the ammeter used in the experiment. What is
(i) the ammeter reading, and

(i) the voltmeter reading

as indicated in the diagram ? Hence calculate the resistance of the light bulb at this moment. (4 marks)
(d) (i) When the cutrent increases, how does
(1) the temperature, and
(2) the resistance
of the light bulb change ? (2 marks)
(i) Make a rough sketch of the voltage across the light bulb against the current. (2 marks)
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4.

< HKCE 1989 Paper I - 8 >

The figure shows the apparatus of an experiment to study how the resistance of a metallic coil changes with temperature.

The temperature is controlled by changing the output voltage of the DC supply.

DC supply
~ +
o o ammefer
voltmeter
0000
coil
(2) Draw the wires connecting the terminals of the apparatus to complete the circuit for the experiment. (4 marks)
(b) Describe how to measure the temperature of the coil, (3 marks)

(c) When the voltmeter reads 12 V, the ammeter reads 2 A. Calculate the resistance of the coil at this reading. (3 marks)

(d) How would the resistance of the metallic coil change with temperature ? (2 marks)

(e) For a particular output voltage, if the resistance coil were shortened, how would the ammeter and the voltmeter reading
change ?

(The internal resistance of the DC supply and the ammeter ate negligible.) (3 marks)




i DSE Physics - Section D : Question
EM?2 : Electric Circuits

PD-EM2-Q/06

5. <HKCE 1991 Paper - 6>

Figure 1

An electronic device D is connected to a resistor R and a 6 V power supply as shown in Figure 1 above. The resistance of R
is 470 Q. A voltmeter of high resistance is connected across R. Figure 2 shows the variation of the resistance of the device D

with temperature.
Resistance / Q

150

100

Figure 2

50

0 40 80
| (a) The reading of the voltmeter is 4.7 V. At this instant, find

(i) the current flowing through R,

120

Temperature / °C

(5 marks)

(if) the resistance of the device D,

(ifi) the temperature of the device D.

(b) How would the volimeter reading change if the temperature of the device D increases ? Explain briefly. (3 marks)
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6.

< HKCE 2001 Paper I - 10>
Extension of spring / cm

20

Figure 1

Figure 2 10

Stretching force / N

0 200 400

A spring is hanging freely from the ceiling and John stretches the spring with his hand as shown in Figure 1. It is known that
the extension of the spring is directly proportional to the stretching force (see Figure 2).

(a) Using Figure 2, find the stretching force if the extension of the spring is 5 cm. (1 mark)

®

Voltmeter
i

Insulator

Figure3

John wants to use a voltmeter to measure the force he applies to stretch the above spring. He sets up a device as shown
in Figure 3. XY is a uniform resistance wire of length 20 cm and P is a metallic sliding contact. XY is fixed vertically
and P can slide smoothly along XY as the spring is stretched. The voltage of the battery is 4.5 V and the resistance of XY
is 20 Q. The resistance of the variable resistor is set to 40 Q. P touches end X of the wire when the stretching force is
Z6ro.

(i) Draw a circuit diagram for the circuit in Figure 3. (4 marks)

(ii) Show that the voltmeter reads 1.5 V when P touches end ¥ of the wire. (2 marks)
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6. (b) (iif) If the voltmeter reading is 1.2 V, find
(1) the distance of P from end X
(2) the stretching force. (4 marks)

(iv) John finds that the device is not sensitive enough (i.e. the voltmeter reading shows no observable change when he
slightly alters his stretching force). In order to increase the sensitivity, he suggests reducing the resistance of the
variable resistor. Explain whether John’s suggestion is appropriate. (3 marks)

7. <HKCE 2005 Paper I -9 >

bulb to be connected to a
) data-logger

Figure 1

voltage sensor

Iris uses the apparatus shown in Figure 1 to study the lifetime of AA-size cells for lighting up a bulb. She connects a cell and
a switch to the bulb and uses a voltage sensor to measure the voliage across the bulb,

(a) Draw a circuit diagram to illustrate how the apparatus is connected. Use the symbol @ to denote the voltage sensor.
(3 marks)

DSE Physics - Section D : Question
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PD -EM2-Q/ 09

7.

(b) Iris conducts the experiment for a zinc-carbon cell, an alkaline cell and a lithium cell separately. Figure 2 shows the
variation of the voltage across the bulb with time for the cells. The bulb will light up as long as the voltage across it is
above 0.6 V.

Voltage / V
1.2
1.0 b\ KT
\—\‘ lithium ce \\
0.8 K
. alkaline cel
Figure 2 \ \

\

0.4
zinic-carbon cell
0.2 <
N \-\
0 1 2 3 4 5 6 7 8 9 10

Time / hour

(i) A salesman claims that the lifetime of a lithium cell for lighting up the bulb is five times that of an alkaline cell.
Determine whether the claim is correct or not. (2 marks)

(i) The prices of the three types of cells are shown in the Table below.

Type of cells Price per cell

zinc-carbon $1.5
alkaline $3.8
lithium $25.0

Which type of cells is the best buy, in terms of the cost per hour for lighting up the bulb 7 Show your calculations.
(3 marks)
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< HKCE 2006 Paper 1-11>

low voltage power supply
(with negligible internal resistance)

switch
variable
resistor
ammeter

sealed box

A teacher gives Jane a sealed box in which a light bulb is connected to a variable resistor. The teacher asks Jane to find out
how the bulb and the variable resistor are connected together inside the sealed box. Jane then sets up a circuit as shown in
the above Figure. She reduces the resistance R of the variable resistor and records the changes as shown in the below Table.

Data : Voltage of the power supply = 3V
Initial value of R = 15 Q2
Final value of R = 5Q

Initial ammeter reading = 2.6 A
Final ammeter reading = 3.0 A

Observation :  Brightness of the bulb remains unchanged

(@) (i) Jane correctly concludes that the variable resistor and the bulb are connected in parallel inside the box. Give a
reason to support Jane’s conclusion. (1 mark)

(ii) Draw a circuit diagram to illustrate how the apparatus shown in the above Figure are connected, including the
components inside the box. Use the symbol _—i o—— to denote the low voltage power supply. (2 marks)

(iii) Using the data in the above Table, find the resistance of the bulb. (3 marks)

(b) Jane’s classmate Mary conducts the same experiment by replacing the low voltage power supply with two 1.5 V dry
cells which are connected in series. If the internal resistance of the dry cells is not negligible, explain why the brightness
of the bulb decreases when R is reduced. (3 marks)

DSE Physics - Section D : Question
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8.

(c) The teacher asks Mary, “What happens if the variable resistor is set to zero ?7”
“The light bulb will burn out,” Mary answered.

Explain whether Mary’s answer is correct. (2 marks)

<HKCE 2007 Paper 1-7> T
|
[ !
\T L ¢

(n)
u[u

A teacher conducts an experiment to study the energy conversion of a filament light bulb. A simple circuit is connected as
shown in the above figure and the bulb is immersed into 0.09 kg of oil inside a foam cup as shown below. The bulb is lighted
up for 300 s, and the temperature of the oil is increased from 20°C to 42°C.

foam cover \ % thermometer
J

filament light bulb

P ™~
oil foam cover

In the experiment, the ammeter and volimeter readings are 1.4 A and 12 V respectively. The specific heat capacity of the oil
is 2100 J kg™t °CL,

(a) Calculate the energy absorbed by the oil. (2 marks)

(b) Describe the energy conversion when a current passes through the {ilament light bulb. (1 mark)

(c) (i) Estimate the amount of energy that is converted into light energy in the experiment, and state ONE assumption
made in your calculation. (4 marks)

(ii) Hence, determine the percentage of ¢lectrical energy consumed by the filament light bulb that is converted into
light energy. (2 marks)
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10.

11.

< HKCE 2009 Paper 1- 6>

Using the apparatus shown in the figure below, describe the procedures of an experiment to study how the resistance of a
nichrome wire depends on its thickness. (4 marks)

<HKCE 2011 Paper I-5>

Jane wants to find the resistance of a resistance wire by measuring the voltage across and current through the resistance
wire.

(a) As shown in Figure (a), Jane has connected the resistance wire in series with a battery, an ammeter, a switch and a
variable resistor, Add a voltmeter (V) in Figure (a) to complete the circuit. (1 mark)

)
@)

Figure ()

— |

(b) After the teacher has checked the circuit, Jane performs the experiment.

(i) The ammeter reading in a certain trial is shown in Figure (b). In this setting, the maximum current that can be
measured by the ammeter is 1 A, What is the reading shown ? (1 mark)

Figure (b)

Ammeter reading =
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11.  (b) (i) Measurements are repeated with different settings of the variable resistor. The Table shows the data obtained.

Trial Voltmeter Reading ¥/ V Ammeter Reading I/ A
1 1.4 022
2 2.8 042
3 4.1 0.64
4 5.6 0.82

Plot a graph of volimeter reading against ammeter reading in the Figure below. Use a scale of 1 cm representing
1Vand 0.1 A.

(iif) From the graph plotted in (b) (if), find the resistance of the resistance wire. (2 marks)

(c) Now the resistance of a filament light bulb is studied using the same experimental setup. The voltage-current graph
obtained is shown in Figure (c). Explain why the graph is not a straight line. (2 marks)

vV

Figure (c)
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Part B : HKAL examination questions

12, <HKAL 1995 Paper I - 8>

g r

[y
Il
®

4¢_@7

The above circuit is employed to measure the e.n.f,, g, and the internal resistance, # , of a dry cell. Assume that the voltmeter
and the ammeter used are ideal.

Viv
A
1.6

12

0.8

0.4

: > I/ mA
0 100 200 300 400

The voltmeter readings, ¥, and the ammeter readings, /, obtained for different rheostat settings are used to plot the above

graph,

(a) Express Vinterms of & Jand r. (1 mark)
|

(b) Hence deduce from the graph the e.m.£. and the internal resistance of the cell. (2 marks)
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Part C : HKDSE examination questions

13. <HKDSE 2013 Paper 1B - 10 >

(a) Inthe circuit shown in the below Figure, a 12 V battery of negligible internal resistance is connected with a thermistor R
and a resistor of resistance 120 Q. The graph shows the variation of the thermistor’s resistance with temperature.

g

Thermistor’s resistance

250 -y
AX
R S w
b o
- B
12V
— 4 2
'
§
1200 o
B
50
0

(i) Find the resistance of the thermistor R at 25°C.

10 2 30 40

Temperature / °C

(1 mark)

(ii) What is the potential difference ¥p across 4 and B at 25°C ?

(2 marks)

®

12V —

Kelly wants to confirm the above calculation by measuring Vap using a voltmeter of about 1 k) resistance. She
finds that the reading registered is slightly different from the value found in (a) despite making careful measurements.
Explain why this is so. Suggest how the accuracy of the measurement could be improved.

(3 marks)




DSE Physics ~ Section D : Question
EM?2 : Electric Circuits

PD-EM2-Q/16

13.

© O

12V —

To
120Q electronic
switch

B

The potential difference Var is used to drive an electronic switch connected across AB to turn on a fan if
temperature rises above a certain value such that Vas is 6.0 V or above. Using the information provided in the
graph, find the minimum temperature needed to keep the fan on. Show you working. (2 marks)

(i

e o0———0
To
clectronic
switch
[+ O

Without using additional components, complete the new circuit diagram below to illustrate how the circuit can be
modified to turn on a heating device when temperature falls below a certain value. Explain the action of the circuit,
No calculation is required. (3 marks)
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14, <HKDSE 2016 Paper IB - 7 >

() The cirouits in the above Figure each contains two resistors connected in series with a 6 V battery of negligible internal
resistance, The resistors in circuit I are 10 kQ each while those in circuit II are 100 O each.

circuit I circuit II
10kQ 10k 100 Q2 100 Q
Ry=10kQ =10 kQ

A voltmeter of internal resistance v = 10 kQ is used to measure the potential difference across one of the resistors as
shown.

(i) What would be the respective voltmeter readings ? (3 marks)

(i) In fact, the potential difference across each resistor before connecting the voltmeter is 3 V in both circuits. Explain
why this voltmeter gives a relative inaccurate value for circuit 1. Hence state the general principle of selecting a
suitable voltmeter for such measurement. (2 marks)

(b) Circuit III shows a possible method for measuring resistance using a voltmeter and an ammeter. The internal resistance
for the voltmeter and the ammeter are Ry and Ra respectively and their readings Vi and /m give the measured resistance

Ry = Yo . The true resistance value of the resistor is R.

m

circuit 11T RVfV\
W/

—E— (AR

|_JkAj

(i) State which reading(s), Vm, Jm or both, do(es) NOT give the true voltage across the resistor and/or the frue current
passing through the resistor. Hence write down an equation relating Ra, Rm and R, (2 marks)

(if) Find the percentage error associated with R, when measuring the resistance of this resistor.

Given: Ry=10kQ, Ra=1Qand R=10 Q. (2 marks)
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15.

< HKDSE 2017 Paper IB - 8 >

A student uses the following apparatus to measure the resistance of a tungsten filament light bulb,

a battery, a switch, a variable resistor, an ammeter, a voltmeter, a light bulb

(a) Figure 1 shows an incomplete circuit for the experiment. The ‘+” symbol represents the positive terminal of the

ammeter.

Use suitable circuit symbols to complete the circuit, and mark the positive terminal of the volimeter with ‘+°. (3 marks)

Figure 1

1 257

®

The table below and Figure 2 show the results obfained.

[ Voltage across the lightbulb ¥/V [ 0
0

[ Current 7/mA

Figure 2

300

250

200

150

100

Current I/ mA

50

0 0.5 1.0 15 20 25 3.0
Voltage across the light bulb 77/ V

3.5

(b) Briefly explain the variation of the resistance of the light bulb with the voltage across the light bulb. (2 marks)

DSE Physics - Section D : Question PD-EM2-Q/19
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15. (c) The student claims that since the resistance of the light bulb is not a constant, the equation R = ¥/I cannot be used to
calculate the resistance of the light bulb. Briefly explain why his claim is wrong. (1 mark)

(d) Determine the resistance of the light bulb at ¥=0.1 Vand 2.5 V. (3 marks)

(¢) Itis given that the cross-sectional area of the tungsten filament in the light bulb is 1.66 x 10~ m?, and the resistivity of
tungsien at room temperature is about 5.6 x 1078 Q m. Estimate the length of the tungsten filament in the light bulb
using the appropriate resistance found in (d). (3 marks)

16. <HKDSE 2019 Ppaper-IB-7>

You ars provided with a battery (of fixed c.m.f. &and internal resistance r), a variable resistor {with several
kmown resistance values R ta be selocted), a switch, a voltmeter (assumed ideal) and a few connecting wires.

{a)

)

—illl— -—D‘//O—-

- O~

With the aid of a circuit diagram, describe the procedure of an expenment to study how the terminal
voltage ¥ delivered by the battery dependds on the resistance R connected 1o if. State ONE preceution of
the experiment. - (5 marks)

Deseribe the variation of ¥ with R and express ¥ in texms of & r and R (2 merks)



17. < HKDSE 2020 Paper 1B -8>

Figure 8.1 shows a simplified circuit of the lighting system of a car. Each of the taillights (T, Ty), higlm-heam

headlights (Hy, /) and low-beam headlights (L, L,) has resistance 30 2,2 Qand 3 respectively. The
internal resistance of the 12 V battery and the resistance of the fuse are negligible.

H,
1y 2Q
PR 300
Ure . . Sz
? o ;
, S ,
2 . 25
360 fuse
12V =

E

When switeh §) is closed and switch Sy is set at the position shown in Figure 8.1, only T and 75 as well as
Hy and H, are lit. The current drawn from the battery is at a maximum in this setting.

(a) Explain why L, and L, are net lit. {1 mark)

(by (1) What is the potential difference across the taillight 7, 7 {1 mark)

(i) Indicate on Figure 8.1 the direction of current in each of the branches 48, GB and BC. Which branch
carries the largest current 7 (3 marks)

(¢} Caleulate the power delivered by the battery and show that the equivalent resistance of the cireuit is
slightly less than I € in this selting, {4 marks)

(d) Based on your answer in {¢), explain whether a fuse rating of 15 A is suitable for this circuil or not,
(2 marks)

p——
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Question Solution

L

@
®)

©

@

(6)

From 0 Vto 1V, Ohm’s Law is obeyed.

The temperature of the lamp increases,

thus the resistance of the lamp increases.

@ R= K = _& =133 Q <accept 1L.3Q to 1.4Q>
I 0375

- 14 1.5

() R=1=-"x=155Q <accept 1.53Q to 1.56 Q>
I 097

slider

< Cells, switch, rheostat, resistor and ammeter in series >

< voltmeter is connected in parallel to resistor >

Towards P
so that the resistance is maximum

and current is smallest,

Reading of voltmeter : no change

Reading of ammeter : no change

(1]
(1

(1

[2]

(11
(1]
{11

|
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< The cells, the switch, the theostat, the resistor and the ammeter are in series >
< The voltmeter is connected in parallel >

< The voltmeter is connected across the resistor and the ammeter >

@
II [ |
l ]
T
7\
U/
o+
O
(b) The reading increases
(c) (i) 440mA
(i) 2.6V
R= yo.26 _ 591 Q)
I 044
(d) () (1) Temperature increases
(2) Resistance increases
(ii) v
< initial portion is a straight line >
< final portion curves upwards ?
0 > 7

[31

i1
(1
t]

[51

f2]

m

[2]

1
1

]
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@

®)

(@

®

®

DC supply

< ammeter in series with the coil and supply >
< voltmeter in parallel with the coil >
< polarity of the ammeter correct >

< polarity of the voltmeter correct >

Immerse the coil into the water in a water bath.

Then measure the temperature of the water

by a thermometer.
r=7
I
_ 12
2
=6Q

Resistance increases when temperature increases.

Ammeter reading increases.

Voltmeter reading remains unchanged.

v
R 470
01 A

(i) Current: I =

(ii) Voltage across the device D = 6 -4.7 = 1.3V

Resistance of the device D = 208 =130

0.01

(iii) Temperature of the device D = 20°C < from the graph >

‘When temperature increases, resistance of the device D decreases.

Voltage across the device D thus decreases.

Therefore, voltmeter reading increases.

voltmeter

{11
11
11

[11

(1]

{11

[

(]

[21

[2]

(1]

|

[

11

(1]
(1]
1

6.

() F=100N

®) ®

< For correct symbols >

< Battery, variable resistor and XY in series >
< Polarity of battery : (+) to ¥ >

< Voltmeter in parallel with PX >

(i) Current = g = 0.075 A

R 40420

‘When P touches ¥,

voltmeter reading = IR = (0.075) (20) = 1.5V

(iii) (1) Distance of P from X = 1_2. x 20

1.5

= 16cm
(2) Since extension of spring = 16 cm , From Figure 2

stretching force = 320 N

(iv) His suggestion is appropriate.

If the resistance of the variable resistor is reduced, the voltage across XY is increased.

Thus a change in the position of P will result in a greater change in the voltmeter reading.

So the sensitivity of the device is increased.

(@) |
|

©® @

< Cell, switch and bulb in series >
< Bulb and sensor in parallel >

< Correct circuit symbols >

1
{1
(1]

1

(1]

(]

{1

1
Y]

m
1
1

{1]
(11
(1
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7.

8.

® O

@i

(& O

(i)

(iif)

lifetime of lithium cells = 8.2 hours <accept 8 to 9 hours >

lifetime of alkaline cells = 4.4 hours
82 186 w5
4.4

<accept 4 to 5 hours >

Since
so the claim is not correct.

Lifetime of the cells :

zinc-carbon = 1.4 hours <accept 1.3 to 1.5 hours >

alkaline = 4.4 hours <accept 4.4 to 4.5 hours >

lithium = 8.2 hours <accept 8.2 to 8.3 hours >

Cost per hour for zinc-carbon cells = 1—5 = $1.07

4

Cost per hour for alkaline cells = % = §$0.864

<accept 1.00 to 1.15>

—

<accept 0.84 to 0.86>

25 _

Cost per hour for lithjum cells = T $3.05 <accept 3.01 to 3.05>

So alkaline cells are the best buy.

Since the brightness of the bulb is unchanged,

thus the voltage across the bulb is unchanged when the resistance of the rheostat is reduced.

+
{

\ ®

O N

<rheostat and light bulb in parallel >

< all the symbols and connections correct >

Initja] resistance of R = 15 Q <OR> Final resistance of rheostat = 5 Q

3

Current through R = g 5 02A Current throughR = = = 0.6 A
15 5

Current through the bulb = 2.6 ~0.2 = 24 A

3

Resistance of the light bulb = 7d
2

=125Q

Current through the bulb = 3-0.6 = 24 A

[1]

(1]

(1

1

{1

{1
(1

18]

(1]
(1
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8. (b) When the resistance R decreases, the current through the dry cells increases. 1]
The voltage across the internal resistance of the dry cells increases. [1]
Thus, the voltage across the light bulb decreases. [11
Therefore, the brightness of the bulb decreases.
(c) Mary is not correct [1]
Reason : (ONE of the following) [1]
% since the light bulb is shorted
*  since there is no current flowing through the light bulb
% gince the voltage across the light bulb is zero
9. (@) E=mecAT [1]
= (0.09) (2100) (42 - 20)
= 4158] =~ 41607 ]
(b) Electrical energy changes to heat and light energy. [1]
<OR>
Electrical energy changes to internal energy. 11
<O0OR>
Electrical energy changes to heat. [1]
€ @) P=VI=(12)(14) = 16.8W (13
Electrical energy : £ = Pt = (16.8) (300) = 5040 J [11
Light energy = 5040 — 4160 = 8807 < accept 5040 — 4158 = 8827 > [1]
Any ONE of the following : [1]
*  No energy lost to the surroundings.
*  The voltmeter is ideal.
% The resistance of the connecting wires is negligible.
(ii) Percentage = 1880 v 100% <accept 882 100% > [1]
5040 5040
=175% [1]
10.  Connect the two crocodile clips across a certain length of the thin nichrome wire. 1
Record the ammeter reading. {11
Repeat the experiment using the thicker nichrome wire of the same length. [1]

The ammeter reading should be larger, showing that the resistance of the thicker wire is smaller.

(1]
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1. (a)
(A)
&)
1l
@
< The voltmeter is connected in parallel across the resistor only. > [1]
(b) (i) Reading = 0.32 A [1]
()
ViV
A
:
6
4k 4
: B
0 02 04 0.6 08 REL
< Correct labels with units and correct scale > [
< Data points plotted correctly > [1]
< Best-fitted straight line drawn > [1]
(iif) R = slope of the straight line [1}
- 60_ 6.67 Q < Acceptable range of R : 6.36 — 6.83 Q> [1]
0.9
(c) As the temperature of the filament increases with the current, [
its resistance increases with the temperature. [1]

DSE Physics - Section D : Question Solution PD-EM2-QS/08
EM?2 : Electric Circuits
12, (@) e=V+1Ir
=-Ir+te [1]
(b) & = y-intercept = 1.6 V 11
r = —slope = 4Q [1]
13.° (@ () R=380Q [1]
() Vin =12 x 120 1]
120+80
=72V t
(b) As Rvand 120 Q are in paralle], their equivalent resistance is smaller than 120 Q. [1]
Therefore, the voltage shared across 4B is smaller than that expected. 1]
The accuracy can be improved by using a voltmeter with resistance much higher than 120 Q. 1]
© (@) Vas=6V
W R=12-6=6V
LR=1200Q (1]
Minimum temperature is 16°C  <accept 15 to 16 °C > [11
)
12V ———
To
clectronic
A switch
< gircuit diagram : 120 Q and R are interchanged > m
‘When temperature falls below a certain value, resistance of R increases. 11
Voltage across R increases to 6 V or above, the heating device is then turned on. [1]
14, (a) (i) Circuitl: R = 10kQ
Equivalent resistance = % = 5kQ
V=6 x_2 ]
5+10
=2V [1]
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14,

15.

(@ (i) Circuitll: R = 100Q
Equivalent resistance = (_1__+__1_*)-‘ = 99.01Q
100 10000

99.01
99.01+100

2985V  <accept2.99 V> <accept3 V>

V =6 x

1]

(if) In circuit I, the resistance of the part of circuit decreases significantly after the voltmeter is connected.
OR

In circuit [, the resistance of the voltmeter is comparable to the resistance of the resistor in parallel,

Resistance of voltmeter should be much higher than the resistance of the resistor connected in parallel.

() (i) Vmdoesnot give the true voltage for the resistor.

Rm = R+Ra

(ii) For circuit III
Ry=10+1=11Q

Percentage error = 1L x100%
10

10 %

il

@

s

)
N\

< correct symbols of light bulb, voltmeter and variable resistor (theostat) >
< correct positions of the components >

< correct positive terminal of the voltmeter >

(b) As the voltage across the light bulb increases, temperature of the light bulb increases,

thus its resistance increases.

() R= 14 is the definition of resistance.
7

It can be applied to all conductors even if the resistance is not constant.

1
[

(11
i1

{11
(11
[11

(11
01
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5. @ At0lv:r=_9%1 =130 W
7610~
A25V:R= _ %% - 10 2]
250x107
(e) Atroom temperature, resistance is 1.32 Q. [11
¢
By r=ot
Y R pA
L 3D) = (6% 108Xt 1
(1.66x107%)
¢ = 0.0391 m < accept 0.039 m > 1]
16.
Solution Marks Remarks
(a) |
1]

Adjust the resistance & fo lower/other value(s) and repeat the (1A

sxperimant

Precaution:

~ Pirst set the varishie resistor fo it maximum / a Jrge 1A
value Any

= Open the switeh after cach mensirement ONE

« Ay reasonshle answer

) Te{mlnai vollage ¥ deliversd increases with incrensing (Joading) [1A
resisiance R (o graphival ropresentation}
| 54

o frand
R+r  op b Rar 1A

is Cormect circuit with correct symbol
+ f\',\" 1A Correct polarity

[ Altemative circuit

_/
e A N —
Close the switch and record comesponding ¥ and R readingy 1A 1 . O- [






