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RESISTANCE WIRE INVESTIGATION

PRELIMINARY SIMULATION EXPERIMENT SHEET 1

· This simulation experiment is designed to help you achieve 8/8 for the planning stage of your investigation. One of the requirements for this mark requires you to have done a preliminary experiment to inform your plan. 

· Some of the results you obtain, and the conclusions you draw, from this simulation should be quoted in your plan and used to back up whatever prediction you make. 

· This simulation will show the effect of changing the length, type and thickness of the wire.

· Before attempting the first of these experiments please read the document ‘Resistance Wire Simulation Introduction’ especially noting the contents of sections 1, 2, 3, 4, 5, 6 & 11.

1. Open the simulation and check that it shows the value of the resistance of a 50cm length of 
26 SWG constantan wire as being 1.585 ohms.
PART ONE – VARIATION OF RESISTANCE WITH WIRE LENGTH

	Wire length (cm)
	Yellow area resistance reading (ohms)

	10
	

	20
	

	30
	

	40
	

	50
	1.585

	60
	

	70
	

	80
	

	90
	

	100
	


2. In the table opposite enter the ‘yellow area’ resistance 
readings for the wire lengths shown.

I have done the initial 50cm length for you.

3. Write in the space below a description of how the 
resistance of the wire changes with length.
4. Complete the following by inserting the missing words:

Missing words: wire; proportional; increases; doubled; resistance
According to the readings given by the simulation the _______________ of a length of wire ______________ as the length of the__________ is increased. Also if the length of the wire is ____________ the resistance also doubles. Because of this the resistance of the wire is said to be _________________ to the length of the wire.
5. (a)  What length of wire has resistance 0.650 ohms?  __________________________

(b) If an ohm-meter was connected to this wire what would it read?  ___________________

(c) What is the minimum wire length required to cause the ohm-meter to read 0.7 ohm? ____________
(d) What is the 3 decimal place resistance of the wire at this point?  _______________________

(e) Why is the ohm-meter not the best way of measuring small resistance values?

PART TWO – VARIATION OF RESISTANCE WITH WIRE TYPE
6. If you have not already done so read section 7 of the Resistance Wire Simulation Introduction sheet.
7. Press ‘reset’ on the simulation.
8. By clicking the appropriate buttons or moving the resistivity and length sliders answer the 
following questions:

(a) What is the resistance of a 50cm length of SWG 26 copper wire?  ___________________

(b) What is the resistance of a 30cm length of SWG 26 aluminium wire?  ___________________

(c) What length of nichrome wire has a resistance of 1.400 ohms?  ___________________

(d) 70cm of what type of wire has a resistance of 1.910 ohms?  ___________________

(e) What type of wire has a resistance of 0.701 ohms per metre? ___________________

(f) What type of wire has the greatest resistance? ____________________

PART THREE – VARIATION OF RESISTANCE WITH WIRE THICKNESS
	Wire diameter (mm)
	Wire area (sq mm)
	Wire resistance (ohms)

	0.256
	
	

	0.488
	
	

	1.000
	
	

	2.000
	
	

	4.000
	
	

	
	0.0514
	

	
	0.1087
	

	
	0.2056
	

	
	0.4082
	

	
	0.7854
	

	
	1.3801
	


9. If you have not already done so read section 8 of the 
Resistance Wire Simulation Introduction sheet.

10. Press ‘reset’ on the simulation.
11. The constantan wire thickness is initially SWG 
(Standard Wire Gauge) 26 corresponding to a wire diameter 
of 0.457 mm and cross-section area of 0.1640 square mm.

12. Move the diameter slider in order to complete the table opposite showing how the resistance of the wire varies with diameter and area.
13. Write in the spaces below a description of how the 
resistance of the wire changes with diameter and area.

(a) diameter
(b) area
14. Doubling one of diameter or area causes the resistance to halve. 
This is an example of inverse proportion.

To which one is the resistance of the wire inversely proportional?   __________________________

15. SWG is another way of measuring wire thickness. Press a number of the SWG buttons (from 10 to 50) and then answer the following questions:
(a) If the SWG in increased from 26 to 28:

(i) The diameter and area of the wire (increases / decreases )  [underline the correct answer]

(i) The resistance of the wire (increases / decreases )  [underline the correct answer]

(b) What SWG of 50cm constantan has a resistance of 0.83 ohms?  ________________

(c) What SWG of 50cm constantan has a resistance of 22.241 ohms?  ________________

(d) Which is likely to be hotter, SWG26 or SWG 28 wire? ________

(See section 6 of the introduction sheet)

(e) Suggest an SWG value and length of constantan wire that has a resistance of exactly 1.000 ohm.

SWG = _______________;  length = _________________ 
PART FOUR – QUESTION SHEET

· Open the simulation and check that it shows the value of the resistance of a 50cm length of 

26 SWG constantan wire as being 1.590 ohms.

· Remember that pressing ‘reset’ restores the simulation to these initial settings.

Q1.  What is the resistance of 25cm of SWG26 constantan wire?  ____________________

Q2.  What is the resistance of 75cm of SWG26 brass wire?  ____________________

Q3.  What is the resistance of 45cm of SWG34 constantan wire?  ____________________

Q4.  What is the resistance of 85cm of SWG22 manganin wire?  ____________________

Q5.  What is the resistance of 15cm of 2mm diameter nichrome wire?  ____________________

Q6.  What is the resistance of 95cm of 3.9966 sq mm diameter copper wire?  ____________________

Q7.  What is the resistance of 35cm of SWG26 wire of resistivity 300 nano-ohm-metre?  ____________

Q8.  What is the resistance of 65cm of SWG50 wire of 0.300 ohm per metre resistance ? ____________

Q9 to 12  In the table below suggest suitable values of wire type etc. to achieve the 

stated resistance EXACTLY. There may be more than one correct answer.

	Resistance (ohm)
	Wire type
	SWG
	Length (cm)

	0.750
	constantan
	
	

	0.030
	
	22
	

	3.059
	
	
	50

	1.000
	
	
	


Q13 to 16  In the table below suggest suitable values of wire resistivity etc. to achieve the 

stated resistance EXACTLY. There may be more than one correct answer.

	Resistance (ohm)
	Wire resistivity (nano-ohm-metre)
	Wire diameter

(mm)
	Length (cm)

	1.000
	520
	
	

	1.000
	
	1.000
	

	1.000
	
	
	100

	5.000
	
	
	


Q17. Underline the likely hotter wire from the following sets of values:

(a) constantan, SWG26, length 50cm   OR   constantan, SWG22, length 30cm   

(b) constantan, SWG26, length 50cm   OR   copper, SWG36, length 10cm   

(c) constantan, SWG26, length 50cm   OR   brass, diameter 2mm, length 60cm   

(d) constantan, SWG26, length 50cm   OR   tungsten, SWG42, length 90cm

Reduce the battery and circuit resistance settings to zero. (See section 9 of the introduction sheet)
Q18. What battery voltage will cause 10cm of SWG26 constantan wire to melt? ________________

Q19. With battery voltage of 12V what is the minimum length of SWG26 iron wire that 

will remain solid? _______________

Q20.  Find the wire combination (type & SWG) that will fuse (melt) at a current closest to 3A.

Wire type = ________________;  SWG = _____________________
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