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In this circuit a battery is connected to a motor.
The reading on ammeter A; is 0.4 amps.
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(@) What is the reading on ammeter A,?

More than 0.4 amps
Exactly 0.4 amps

Less than 0.4 amps, but not zero

O 0O o >

Zero

(b) How would you explain this?

A Some of the current is used up by the motor.

B  All of the current is used up by the motor.

C  The current is the same everywhere in a series circuit.
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This bulb lights when it is
connected to a 1.5V battery.

A 3V battery is then @
connected into the circuit, ]
like this:
+
1.5V

3V

(@) What happens to the bulb now?

Itis lit — and brighter than before.
Itis lit — similar brightness as before
Itis lit — but a lot dimmer than before.

O 0O o >

It is not lit.

(b) How would you explain this?

The two batteries together add to 4.5 V.
The two batteries together add to 1.5 V.

Current cannot pass through a battery in the wrong direction.

0O W >

The bulb is connected to the positive terminal of both batteries, so there is
no current through it.
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This circuit consists of two ammeters and a variable resistor, R. There is a
reading on both ammeters.
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The resistance of R is increased.
(&) What happens to the reading (b) What happens to the reading

on ammeter A;? on ammeter Ay?
A It gets bigger. A It gets bigger.
B It stays the same. B It stays the same.
C It gets smaller. C It gets smaller.

(c) How would you explain this?

A large resistance needs more current than a small resistance.
It is the same battery, so it supplies the same current.
Increasing the resistance makes the current smaller everywhere in the circuit.

0O W >

Increasing the resistance makes the current smaller after the resistor.
It has no effect on the current before the resistor.

m

Increasing the resistance makes the current smaller after the resistor.
The current before the resistor gets bigger.
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Sam makes this circuit.
There is a reading on the ammeter.

He then adds a second identical resistor. | |

(@)

0O W >

(b)

o

What happens to the reading on the ammeter?

It gets bigger.

It stays the same.

It gets less, but not zero.
It drops to zero.

How would you explain this?

The battery is not strong enough to push charges through two
resistors.

The battery cannot push as many charges every second through
two resistors.

It is the same battery, so it supplies the same current.
Two resistors need more current than one on its own.

The current is shared between the two resistors, so each gets half.
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Look at this network of resistors

What is the total resistance between X and Y?
(Note: You are NOT expected to work out the exact value.)

Lessthan 1 Q

Between 1 Q and 10 Q
Between 10 Q and 100 Q
Between 100 Q and 1000 Q
More than 1000 Q

m O O ©® >»



The two resistors in this circuit are identical. | i
The switch is open. |
There is a reading on the ammeter. R
R
o o—

The switch is then closed.

(&) What happens to the reading on the ammeter?

A It gets bigger.
B It stays the same.
C It gets smaller.

(b) How would you explain this?

A The total resistance is now bigger, so the battery cannot push as big a
current round the circuit.

B It is still the same battery, so it supplies the same current.

C The total resistance is now smaller, because the second resistor
provides an extra path for current to flow.

D The current divides at the junction with half going through each resistor.
But the ammeter measures the total current, which will stay the same.
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In this circuit, the reading on the voltmeter connected across the battery is 6V.

2Q 4Q

What are the readings on voltmeters V; and V,?

Voltmeter V; Voltmeter V,
A 4V 2V
B 2V 4V
C 3V 3V
D 6V 6V
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A 9V battery is connected to a fixed resistor and a variable resistor in parallel.

The resistance of the variable resistor, R, is increased.
The reading on the voltmeter across the battery (9V) does not change.

(&) What happens to the (b) What happens to the
reading on voltmeter V,? reading on voltmeter V,?
A It gets bigger. A It gets bigger.
B It stays the same. B It stays the same.
C It gets smaller. C It gets smaller.

(c) How would you explain this?

A As R increases, the voltage across it gets bigger (because V=IR).
The other voltmeter is across a fixed resistor, so it stays the same.

B As Rincreases, the voltage across it gets bigger (because V=IR).
The two voltages have to add to 9V. So the voltage across the fixed
resistor gets smaller.

C Both resistors are connected directly across the power supply, so the
readings on both voltmeters are equal to the battery voltage.
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200 mA
In this circuit, a 6V battery a
IS connected to a resistor R.
The current is measured at a and b. R
It is 200 mA at both points.

b 1 200

A second, identical resistor is then v
connected, in parallel with the first one. a

R R

b c

The reading on the voltmeter is still 6V.

What is the current now at a, b and c?

At a Atb Atc
A 100 mA 50 mA 50 mA
B 200 mA 100 mA 100 mA
C 200 mA 200 mA 0 mA
D 400 mA 200 mA 200 mA
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In this circuit, a battery

is connected to a resistor R.

The voltmeter reads 1.5 V. 1.5V \V/ —1

The ammeter reads 200 mA.

A second identical battery is
then added, like this.

(&) What is the reading on the voltmeter now?

A 3V

B 15V
C 075V
D Zero

(b) What is the reading on the ammeter now?

A 400 mA
B 200 mA
C 100 mA
D Zero

200



11

A 9V battery is connected to a fixed resistor and a variable resistor in series.

@

oV |

The resistance of the variable resistor, R, is increased.
The reading on the voltmeter across the battery (9V) does not change.

(&) What happens to the reading (b) What happens to the reading
on voltmeter V;? on voltmeter V,?
A It gets bigger. A It gets bigger.
B It stays the same. B It stays the same.
C It gets smaller. C It gets smaller.

(c) What happens to the sum of the voltages (V1 + V;) as R is increased?

A It gets bigger.
B It stays the same.
C It gets smaller.
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This circuit consists of a 3V battery, connected to a resistor R and a switch S.

The switch is closed. The ammeter reads 100 mA.

The switch S is then opened. The voltmeter across the battery still reads 3V.

Which line in the table below correctly shows the voltage between a and b, and
the reading on the ammeter, in the two situations?

When switch S is closed After switch S is opened
Voltage between Reading on the Voltage between | Reading on the
aandb ammeter aandb ammeter
A 3V 100 mA 3V 100 mA
B oV 100 mA 3V 0 mA
C 3V 100 mA 3V 0 mA
D oV 100 mA oV 0 mA




