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Lightning occurs when charge builds up in the atmosphere, creating a potential difference between
the ground and the atmosphere.

During a lightning strike there is an average current of 3.3 x 10*A for a time of 2.6 x 107°s.

(b) The potential difference between the ground and the atmosphere is 3.0 x 107 V.

Calculate the average power, in GW, transferred during the lightning strike.

2 (a) Define electric potential difference (p.d.).

(b) A power supply, three resistors and a component X are connected in the circuit shown
in Fig. 5.1.
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Fig. 5.1

The power supply has an electromotive force (e.m.f.) of 230V and negligible internal
resistance. The current in the power supply is 7.0A.
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(v) Calculate the power dissipated in component X.
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3 Abattery is connected in a circuit with a light-dependent resistor (LDR), two fixed resistors and a
voltmeter, as shown in Fig. 6.1.
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Fig. 6.1

The battery has an electromotive force (e.m.f.) of 25V and negligible internal resistance.
The resistors have resistances of 320Q and 240 Q.

(@) The voltmeter displays a reading of 16 V.

(iii) Determine the ratio

power dissipated in the LDR
power dissipated in the 240Q resistor
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4 (b) A battery of electromotive force (e.m.f.) E and negligible internal resistance is connected in
series with a fixed resistor and a light-dependent resistor (LDR), as shown in Fig. 6.1.
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Fig. 6.1

The resistance of the fixed resistor is 1400 Q. The intensity of the light illuminating the LDR
causes it to have a resistance of 1600 Q. A voltmeter connected across the LDR reads 6.4 V.

(iv) Determine the ratio

power dissipated in LDR
power dissipated in fixed resistor
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5 (b) Abattery is connected to two resistors X and Y, as shown in Fig. 6.1.
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Fig. 6.1

The resistance of resistor X is greater than the resistance of resistor Y.

(i) State and explain which resistor dissipates more power.
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6 (c) Fig. 5.2 shows a circuit with a battery of electromotive force (e.m.f.) 12.0V connected to a
linear potentiometer AB and two identical filament lamps P and Q.
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Fig. 5.2

The battery has negligible internal resistance and the lamps each have the same I-V
characteristic shown in Fig. 5.1.

When the slider of the potentiometer is at its midpoint, as shown in Fig. 5.2, the current I in
the battery is 1.78A.

Determine:

(ii) the total power dissipated in lamps P and Q

total pOWer = ... W [2]
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7 (a) Define electric potential difference.

(b) A battery is connected to two resistors X and Y, as shown in Fig. 6.1.
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Fig. 6.1
The resistance of resistor X is greater than the resistance of resistor Y.

State and explain which resistor dissipates more power.
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(c) A battery of electromotive force (e.m.f.) 9.0V and internal resistance r is connected to two
resistors P and Q, as shown in Fig. 6.2.

45A
Fig. 6.2

A total charge of 650 C moves through resistor P in a time interval of 540s. During this time
resistor P dissipates 4800J of energy. The current in resistor Q is 4.5A. Assume that the
e.m.f. of the battery remains constant.

Calculate:

(ii) the potential difference across resistor P

potential difference = ... V [2]



9.2 Potential difference and power PhysicsAndMathsTutor.com

8 (c) Abattery of electromotive force (e.m.f.) E and internal resistance r is connected to a variable
resistor of resistance R, as shown in Fig. 5.1.

Fig. 5.1

An ammeter measures the current I in the circuit. A voltmeter measures the potential
difference V across the variable resistor.

The resistance R is now varied to change the values of I and V.

The variation with I of V is shown in Fig. 5.2.
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Fig. 5.2

(ii) Use Fig. 5.2 to determine the power dissipated in the variable resistor when there is a
current of 5.0A.
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9 (b) Adifferent wire carries a current. This wire has a part that is thinner than the rest of the wire, as
shown in Fig.5.1.

wire thinner part
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Fig. 5.1

(ii) State and explain whether the power dissipated in the thinner part is the same, less or
more than the power dissipated in an equal length of the rest of the wire.
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10 (c) A cell of electromotive force (e.m.f.) E and internal resistance r is connected to a variable
resistor of resistance R, as shown in Fig. 7.1.

___________________

___________________

Fig. 7.1

The current in the circuit is 1.

(iii) The resistance R of the variable resistor is changed so that it is equal to r.

Determine an expression, in terms of only E and r, for the power P dissipated in the
variable resistor.
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11 (b) A battery of electromotive force (e.m.f.) 5.6V and internal resistance r is connected to two
external resistors, as shown in Fig. 5.1.

The reading on the voltmeter is 4.8 V.

(iii) Determine the ratio

power dissipated by internal resistance r
total power produced by battery

12 (a) Define elecitric potential difference (p.d.).
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13 (c) The diode and the resistor X in (b) are connected into the circuit shown in Fig. 6.2.
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Fig. 6.2

The cell has electromotive force (e.m.f.) E and negligible internal resistance. Resistor Y is
connected in parallel with resistor X and the diode. The current in the cell is 9.3mA and the
current in the diode is 7.5mA.

(iii) Calculate the power dissipated in the diode.

14 (a) Define the volt.
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15 (b) A battery of electromotive force (e.m.f.) 8.0V and internal resistance 2.0 is connected to a
resistor X and a wire Y, as shown in Fig. 6.1.

25A

wire Y
Fig. 6.1

The resistance of X is 15€Q. The resistance of Y is R,. The current in the battery is 2.5A.

(i) Calculate

1. the thermal energy dissipated in the battery in a time of 5.0 minutes,

ENEITJY = oot J[2]

2. the terminal potential difference of the battery.

terminal potential difference = ..........ccooviiiii V(1]
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16 (b) An electric heater containing two heating wires X and Y is connected to a power supply of
electromotive force (e.m.f.) 9.0V and negligible internal resistance, as shown in Fig. 6.1.
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Fig. 6.1

Wire X has a resistance of 2.4 Q and wire Y has a resistance of 1.2Q. A voltmeter is connected
in parallel with the wires. A variable resistor is used to adjust the power dissipated in wires X
and Y.

The variable resistor is adjusted so that the voltmeter reads 6.0V.

(i) Calculate the power dissipated in wire X.



