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Formulae for GCSE Technology and Design

You should use, where appropriate, the formulae given below when answering 
questions which include calculations.

1	 Potential Difference  current  resistance (V  I  R)

2	 For potential divider 

		  R2
	 V2  –––––––  VT	

R1

VT

R2 V2

�

�

		     R1  R2

3	 Series Resistors	 RT  R1  R2  R3 etc

			  1	 1	 1	 R1  R2	 Parallel Resistors	 ––  ––  ––  or  RT  ––––––––
		  RT	 R1	 R2	 R1  R2

4	 Time Constant  T  R  C
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Answer all questions

1	 (a)	 Analogue and digital signals are both used in electronic circuits.

		  (i)	 Choose two digital electronic components and two analogue electronic 
components from the list below

			   PTM switch
			   Thermistor
			   LDR
			   LED

Digital components 

Analogue components

[4]

	 	 (ii)	 Use the Voltage/Time graph below to show an example of a digital signal 
and an analogue signal

			 

1

2

Volts

Digital Signal

Time

1

2

Volts

Analogue Signal

Time

[2]
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	 (b) 	Look at Fig. 1. It shows two circuit outlines (a) and (b) each of which requires 
the inclusion of a 9 volt battery, a 3.3 kΩ and a 4.7 kΩ resistor. The battery 
should be included at A and the resistors between B and C. In (a) the resistors 
should be in series and in (b) the resistors should be in parallel.

		  (i)	 Complete both circuits.	 [3]

		  (a)

A

B

C

(b)

A

B

C

•X •X

		  Fig. 1

		  (ii)	 Calculate the current at point X in each circuit in Fig. 1.

Current Fig. 1(a) 	 [3]

Current Fig. 1(b) 	 [4]
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	 (c)	 Fig. 2 shows a potential divider circuit.

		

5V

0V

X

4.7kΩ

3.3kΩ

		  Fig. 2

	 	 (i)	 Calculate the output voltage at point X.

[4]
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		  The circuit in Fig. 3 has some component symbols missing.

		

5V

0V

B

C
D

E

A

M

Fig. 3

		  (ii)	 Insert a PTM switch symbol at A and a capacitor symbol at B in Fig. 3.	 [2]

	 	 (iii)	What do the letters PTM stand for?

 	 [1]

		  (iv)	The value of a capacitor is often expressed in µF and nF. What do µF and 
nF stand for?

µF

nF 	 [2]
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	 (d)	 (i)	 Write down the name of the electronic component symbols labelled C, D 
and E in Fig. 3.

C

D 

E 	 [3]

	 	 (ii)	 Explain how this circuit operates to produce an output. Make sure that the 
function of all components is discussed. 

 [8]

		  (iii)	When testing this circuit it was decided that a second PTM switch could be 
helpful in the circuit.

			   Add this switch to the circuit in Fig. 3 so that it is parallel with the  
capacitor.	 [2]

			   Explain the purpose of adding this second switch.

Explanation 

[2]
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2 	 (a) 	 In the construction of flow charts it is important to use the correct and 
appropriate symbols. Fill in the spaces in Table 1 by putting the correct name or  
drawing of the symbol.

Table 1

Symbol Name of Symbol

Expression or Increment

Do Macro

Macro

[6]
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	 (b) 	(i) 	 Draw the electronic symbol for a microcontroller (PIC).

[2]

		  (ii) 	Draw the electronic symbol for an LED.

[1]

		  (iii) 	Draw and write down the name of the electronic component that is used to 
protect an LED within a PIC electronic circuit.

Name of electronic component:	  [2]
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	 (c) 	A systems program is needed for a washing machine that controls a wash and 
spin routine. 

		  Three flow charts are needed to represent the operating routines for the washing 
machine.

		  (i)	 The first flow chart macro is called WATER IN. It should be shown in Fig. 4 
as follows:

			   A water valve is opened for 8 seconds to fill the washing machine and then 
the valve is closed.

WATER IN

	 Fig. 4
[4]
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		  (ii)	 The second flow chart macro is called HOT. It should be shown in Fig. 5 as 
follows:

			   The temperature of the water entering the washing machine can vary. If the 
temperature of the water is below 70 °C a heater is turned on until the 
temperature reaches 70 °C then the heater is turned off and the macro ends.

			   If however, the temperature of the water entering the machine is 70 °C or 
above the macro ends.

HOT

Fig. 5
[7]
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		  (iii)	The third flow chart macro is called EMPTY & SPIN. It should be shown in  
Fig. 6 as follows:

			   A water pump is turned on for 8 seconds to empty the washing machine at the 
end of the wash cycle. A fast spin cycle is then switched on to remove 
moisture from the machine. This spin cycle is operated by an electric motor 
and switches off after 15 seconds to end the macro.

EMPTY  
& SPIN

Fig. 6
[7]
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	 (d)	 Draw the flow chart in Fig. 7 for the washing machine system as follows:

 		  When a push switch is pressed a red LED comes on and the WATER IN macro 
operates followed by the HOT macro and the EMPTY & SPIN macro. The 
macros should operate three times before the red LED is turned off and the 
washing machine stops.

START 

Fig. 7
[11]
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