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2.2 Circuits and resistance

Name: __ Class: ____ Date: Total: 30 marks

Objective

Build the skills to answer exam questions on energy and voltage in circuits
: series and parallel circuits, current-voltage graphs, LDRs and thermistors,
V=IR,Q=1Itand E=QV.

You must be able to:

o use the rules for current and voltage in series and parallel circuits

e use V=IR, Q=1tand £ =QV

 describe the current—voltage graphs of a resistor, a filament lamp and a diode
o plan an investigation of current and voltage for a component

1 Key knowledge and worked examples

B Circuit rules

idea equation or rule

resistance V =IX R
charge Q=1 xt (unit C)
energy E=Q xV (unit J)

series same current everywhere; the voltages add up to the supply voltage;
Rtotal = Rl + R2
parallel same voltage across each branch; the branch currents add up to the

total current

Worked example 1: resistance. A component has 6.0 V across it and 0.50 A
through it. Find its resistance.

1. Known: V =6.0 V; I =0.50 A.
2. Rule: R=V +1.

3. Numbers: 6.0 + 0.50.

4. Result: 12 Q.
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Worked example 2: charge and energy. A current of 0.20 A flows for 60 s
through a 9.0 V battery. Find the charge and the energy.

1. Known: 1 =020 A;t=60s; V=9.0V.
2. Rule: @Q = It, then E = QV.

3. Numbers: Q =12 C; E =12 x 9.0.

4. Result: 12 C and 108 J.

Answer shapes: the ammeter goes in series with the component; the voltmeter goes
in parallel across it.

2 Practice

2.1 Calculate the total resistance of a 4.0 Q resistor and an 8.0 €2 resistor in series. |2

4.0 Q 8.0 2
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2.2 Describe how the resistance of a light-dependent resistor (LDR) changes as the light
gets brighter, and give a use. 2]
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2.3 In a parallel circuit the branch ammeters read 0.30 A and 0.50 A. State the reading
on the main ammeter, and explain why. 2]

2.4 Describe the shape of the current—voltage graph for a diode.
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3 Exam-style questions (c) The resistor and the lamp are connected in parallel to a 4.0 V supply. Calculate the

total current and the total power. 3]
3.1 A current of 2.0 A flows through a 12 V heater for 5.0 minutes. Calculate the charge '

that flows and the energy transferred. 3]

12V heater
3.2 Explain why the resistance of a filament lamp increases as the current through it (d) Describe how the student should obtain the results for the lamp. (6]
increases. 3]
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3.3 A student measures the current through a fixed resistor and through a filament lamp
at different voltages. The results are shown.

(a) Calculate the resistance of the fixed resistor. 3]

V/V 0 1 2 3 4 5 6
resistor I /A 0 010 020 030 040 0.50 0.60
lamp I / A 0 018 030 038 044 049 052

(b) Calculate the resistance of the lamp at 2.0 V and at 6.0 V, and explain the differ-
ence. "
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