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Center zero galvanometer

APPLICATION BASED QUESTIONS:
MCQ:

30 What is the circuit symbol for a variable resistor? 0525“ 1,!0,'”]1 5

31 Which component is represented by this circuit symbol?  0625/13/M/J/15

a bell

A

B afuse
C arelay
D

a transformer
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27 Which symbols are used for the units of current and of resistance?

unit of current unit of resistance
0625/11/0/N/11
A A W
B A Q
C C W
D C Q
Serres eirearte

R1
I1

©

e

R2

I3

Currrent: Current at every point
in a series circuit is the same.
I=I1=I2=Ia

Potential difference:

Sum of the pd's across the
components in a series circuit is
equal to the total pd( emf) across
the

V=Vi+ V;

Combined resistance :Combined resistance of two resistors in parallel is less

than either of the resistors itself.

R=R;+ R2
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Combined emf of several sources in series:

36 Volts
! - + ._

“1ovolts | [T12voits Tl [ T12 voits T
Battery Battery Battery

The above diagram can be represented as:

—AHH—

The combined emf= 36V
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Purallel cirearts

Current:

_| 1|V I,=I,+I;
B ' I"- | I,=I,

I,=I4+I
\4 AN I
—>—"1 >

I,=I,4
I3=Is

Voltage:

The voltage across the power supply is the same as the voltage across each
branch in a parallel circuit.

Hence :

The voltage across Resistor Ri= The voltage across Resistor R:
= Emf of the power supply

Resistance:

The total resistance (R) in a parallel circuit is given by:
1 1 1

Advantages of connecting lamps in parallel in a lighting circuit:
. All lamps will work at the same brightness.
3 If one lamp breaks, the others will continue to light.
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Action of a potential divider: A potential divider consists of 2 or more
resistors connected in series across a power supply.

Because the resistors are in series so

§R1 A the same current flows through them.

o The emf of the power source is
— v — shared between the two resistors R;
! | and Rz.
R
3Ry Vo
—

Action of a variable potential divider-potentiometer:

= T
more voltage less voltage

/ i~

A potentiometer is a kind of potential divider. There is a sliding contact that

can help to change the potential.

. The voltmeter reading increases when more wires are brought in
contact.
. The voltmeter reading decreases when less wires are brought in contact.

. Thus the pd between the sliding contact and either fixed contact
depends on the position of the sliding contact.
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Action of Thermistors ( TDR) and light dependent resistors (LDR) and their
use as input transducers
_ A sensor circuit is also called as a transducer.LDR and TDR are

used in sensor circuits

. A thermistor is a temperature dependent resistor.
. Its resistance decreases as its temperature increases.
When the temperature of the thermistor
/H)Themlistor increases, its resistance decreases, so its share
of battery pd decreases. as a result its share of
Y, —————  battery pd across resistor R increases so the
U output pd increases.
l R Vour
v

When the brightness of the incident light

N increases, its resistance decreases, so its
LDR N E| share of battery pd decreases. as a result its
share of battery pd across resistor R inc
.—
Rbottom v““t_
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Action of relay and their use in switching circuits:

A relay is a special type of switch turned on and off by an electromagnet.

When a current flows through the coil
an electro-magnetic field is set up.
The field attracts an iron armature,
whose other end pushes the contacts
together, completing the circuit.
When the current is switched off,
the contacts open again, switching the
circuit off.

When the ignition car switch is
turned on, a small current passes

armature
=
: ~ad_ switch
coil contacts
coil “ :
connections
RELAY
r———+4—
i
I SWITCH \
I RELAY COIL

IGNITION SWITCH

MOTOR

-E through the coil of the

| electromagnet and the iron

| armature is attracted to the
electromagnet. @ The  armature
turns about the pivot and closes
the gap. This allows a much larger
current to pass through the car
motor.
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Working of diode and its use as a rectifier:

A diode allows the current to flow in one direction only. This direction is
referred to as the forward direction. Its resistance in the forward direction
is very low. Its resistance in the reverse direction is very high.
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Solved Examples:
8 (a) A piece of wire has a resistance of 0.45Q. O/N/13-P32 wVo

Calculate the resistance of another piece of wire of the same material with a third of the

... length_and half the. cross-sectional area.....

the resistance of another piece of wire of the same material with a
third of the length and half the cross-sectional area.

=(0.45 x 2/3)
=0.3(0)Q
{b) Fig. 8.1 shows a circuit with three resistors, a power supply and four voltmeters.
power supply
o] o -
I
O,
reading V,
1 I,
— -
3Q I I, 2Q
1 » - - y
reading V; reading V5
(V)
pay
reading V,
Fig. 8.1

{i) Calculate the combined resistance of the three resislors.

combined reisistance= 1/{(1/1+ 1/3)J+ 2
=2.750hm

(i} Write down two relationships for the currents in the circuit.
II=I4 aﬂi{ II=I2+I3
(iii) Write down two relationships for the voltmeter readings in the circuit.

V;=% and VI=V2+VJ
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10 The circuit shown in Fig. 10.1 uses a 12V battery. A and B are identical lamps, each desig{leﬁ' |
to work from a 6V supply. M/]J/2009-P32

T

Fig.10.1
{a) Switch S is open, as shown in Fig. 10.1.
(i) State the value of
1. the polential difference (p.d.) across S,

12V

2. the reading on the voltmeter.

ov

(i) Comment on the brightness of the two lamps.
Both lampe off
(b) Switch S is now closed.
(i} State the new reading on the voltmeter.
(i) Comment on the brightness of the two lamps.
{iii) Under these conditions, each lamp has a resistance of 182

Calculate the current in each lamp.

V=IR > I=26 -

1 =034
c=1IxI8 le 3
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(e) With switch S open, lamp B is connected in parallel with lamp A. With no current, each
lamp has a resistance of 1.80.

) h}' -Calculatethevalue of the-.combined resistance-of A-and-B.— —————- R

-L" -L -L....L _L. _L-- —L _.2_-.=R=_I_'_&.
R R R 8T R 187 2
=09

(i} State why it would not be wise to close S when A and B are connected in parallel.

Recause the La.ufg wewld blow c’ﬁ’a— due
£ tro nueh 'votta.ﬂe.
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APPLICATION ABSED QUESTIONS:
MCQ:

32 A student connects various resistors in parallel pairs. 0625/11/O/N/13

Undemeath each diagram is a statement about the total resistance of each pair of resistors.

Which statement is correct?

A B

20 50

20 10

The total resistance is 40. The total resistance is between 10 and 5Q.

C D

100 200

50 100

The fotal resistance is less than 5. The total resistance is more than 2002.

6.0v 0625/11/0/N/14

2.00

The switch is open, and the ammeter reads 2.0A.
The switch is now closed and the ammeter reads the total current in both resistors.

What is the ammeter reading with the switch closed?

A 1.2A B 3.0A C 4.0A D 5.0A

www.smarteduhub.com

13



connecting switch ‘L“H&/
strip lamp

Which is the circuit diagram for the torch?

29 A 30Q resistor is connected in series with another resistor and a 6.0V battery. The current in the
circuit is 0.12 A. A voltmeter is connected across the other resistor.

f-“" 0625/13/0O/N/14
|
||'" |

0.12A
300
What is the reading on the voltmeter?
A 24V B 36V cC 6.0V D 96V
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30 Inthe circuits shown, all the resistors are identical.

0625/11/M/J/09
Which circuit has the least resistance?
A B
- -
— H
C D
= -

31 Inthe circuit below, one of the lamps breaks, causing all the other lamps to go out.

Which lamp breaks?

0625/11/M/J/09
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29 A circuit is set up to measure the resistance of a resistor R. The meter readings are 2.0A and

3.0V.
| 0625/11/M/J/10
|
||
P
R
LK
What is the resistance of the resistor R?
A 0670 B 150 C 500 D 6.00
30 The circuit shown is a potential divider.
output 0625/11/M/J/10
= 8]

What is component X?

A alight-dependent resistor
B arelay

C athermistor

D

a variable resistor
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31 The diagram shows a thermistor in a potential divider. A voltmeter is connected across the

thermistor.
0625/11/M/JM11

The graph shows how the resistance of the thermistor changes with temperature.

A
resistance

-
L

temperature

As the thermistor becomes warmer, what happens to its resistance and what happens to the
reading on the voltmeter?

resistance voltmeter reading 06251 1/M/J/M11
A decreases decreases
B decreases increases
Cc increases decreases
D increases increases

36 An electric current can produce a heating effect and a magnetic effect. 0625/13/M/J/13

Which row shows the effect that a relay uses, together with one application of a relay?

effect used by a relay one application of a relay
A heating effect allowing a small current to switch on a large current
B heating effect changing the voltage of an alternating current
Cc magnetic effect allowing a small current to switch on a large current
D magnetic effect changing the voltage of an alternating current
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27 A thermistor is used in a circuit to control a piece of equipment automatically.

What might this circuit be used for?

0625/13/M/J/12

A lighting an electric lamp as it becomes darker
ringing an alarm bell if a locked door is opened

switching on a water heater at a pre-determined time

o O m

turning on an air conditioner when the temperature rises

\ 0625/13/M/J/12

-

What happens to the reading on the voltmeter as the sliding terminal T is moved from R to §7?

A It decreases from 12V to OV. C Itremains at0V.

B Itincreases from OV to 12V. D Itremains at12V.

31 The diagram shows an electrical circuit.

0625/11/MMJM3

Between which two points must a voltmeter be connected to find the potential difference across
the bell?

A LandM B MandN C NandO D OandP
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31 The diagram shows part of an electric circuit.

12V0_l

AN

-
O
OVD—I—

The light falling on the light-dependent resistor (LDR) increases in brightness.

What happens to the resistance of the LDR and what happens to the reading on the voltmeter?

resistance of reading on
A decreases decreases
B decreases increases
C increases decreases
D increases increases
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Fig. 9.1
On the axes of Fig. 9.2, draw a graph showing the variation of the current in the
resistor. [1]

1
current
0 —
time
Fig. 9.2
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(b) Fig. 9.3 shows four attempts, A, B, C and D, to connect a circuit known as a bridge
rectifier.

The circuit is connected to a 12V a.c. supply.

A B
Q Q
12V e 12V e
(8] o
red black red black
C D
O Q
12V e 12V o
[e] o]
red black red black
Fig. 9.3

(i) In which circuit will the direction of the conventional current in the resistor always
be from red to black?

- 1]
(ii) On the circuit you chose in (b)(i), clearly indicate with arrows the path of the

conventional current in the circuit when the upper terminal of the a.c. supply is
positive with respect to the lower terminal. [2]

[Total: 4]
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10 The circuit shown in Fig. 10.1 uses a 12V battery.

12V

16 () 8()

Fig. 10.1
(a) Switch S is open, as shown in Fig. 10.1.
State the value of

(i) the reading on the ammeter,

[(=T=To ] T 1S

(ii) the potential difference (p.d.) across S.

(b) Switch S is now closed.

(i) Calculate the current in the ammeter.

CUITEBNTE = oo e aaa

(ii) Calculate the p.d. across the 82 resistor.

www.smarteduhub.com

[1]

(1]

(2]

(2]

22



(c) The two resistors are now connected in parallel.

Calculate the new reading on the ammeter when S is closed, stating clearly any
equations that you use.

reading = ..ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeenee.. |4
[Total: 10]

(b) The output of Q is connected to the rectifier circuit.
M/J/14-P33-Q11

State

(i) the name of the circuit component that is used in a rectifier circuit to rectify the a.c.
(alternating current),

. [1]

(ii) the property of this component that is used to rectify the current.
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