Ohmic Non-ohmic Behaviour Experiment

AIM:

to discern the characteristic of three materials, and discern if they follow ohmic or non-ohmic behaviour of resistance (if ohmic, their characteristic on a graph is a straight line, as the value of resistance will be constant)

MATERIALS:



1 power-pack, wires for connecting, 1 ammeter, 1 voltmeter, 1 variable resistor, 1 Nichrome wire, 1 light bulb, 500ml of dilute H2SO4

DIAGRAM:
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METHOD:

1. Connect the apparatus as shown above
2. Insert the nichrome wire
3. Using the variable resistor, obtain a voltage of 1 V across the wire
4. Record the value displayed by the ammeter
5. Repeat steps 3&4 for the values of 2V-10V
6. Repeat 3-5 until 3 sets of data are obtained
7. Repeat steps 3-6 with the light bulb and the dilute H2SO4 
SAFETY:


Care should be taken with the dilute H2SO4 as it is an acid. In the event of accidental contact with it, a mild alkaline powder should be applied. IT SHOULD NOT BE RINSED WITH WATER, as this will spread the acid. Care should be taken not to electrocute anyone and no water should be allowed near the equipment.

RESULTS: 

Conductor
V (Volts)
I (Amps)
Resistance



1st
2nd
3rd
Average
(ohms)

Nichrome wire
1
0.045
0.05
0.04
0.045
22.22


2
0.09
0.09
0.1
0.093
21.51


3
0.14
0.14
0.14
0.14
21.43


4
0.19
0.18
0.19
0.187
21.39


5
0.23
0.23
0.24
0.233
21.46


6
0.28
0.28
0.28
0.28
21.43


7
0.32
0.33
0.33
0.327
21.41


8
0.37
0.38
0.38
0.377
21.22


9
0.42
0.42
0.42
0.42
21.43


10
0.47
0.46
0.47
0.467
21.41

Filament
1
0.54
0.52
0.52
0.527
1.90


2
0.69
0.68
0.68
0.683
2.93


3
0.82
0.81
0.82
0.817
3.67


4
0.94
0.93
0.93
0.933
4.29


5
1.05
1.04
1.03
1.04
4.81


6
1.15
1.14
1.14
1.143
5.25


7
1.23
1.24
1.23
1.233
5.68


8
1.32
1.33
1.32
1.323
6.05


9
1.42
1.41
1.41
1.413
6.37


10
1.49
1.5
1.5
1.497
6.68

Dilute H2SO4
1
0
0.01
0
0.003
333.33


2
0.02
0.02
0.03
0.023
86.96


3
0.04
0.05
0.04
0.043
69.77


4
0.06
0.04
0.06
0.053
75.47


5
0.05
0.06
0.05
0.053
94.34


6
0.05
0.06
0.06
0.057
105.26


7
0.06
0.06
0.06
0.06
116.67


8
0.07
0.08
0.07
0.073
109.59


9
0.11
0.1
0.11
0.107
84.11


10
0.13
0.14
0.13
0.133
75.19

CONCLUSION:


The conclusions drawn from the table is that the nichrome wire was the only object to follow ohmic behaviour. The filament of the light bulb and the acid did not follow ohmic behaviour. In the filaments case, the resistance increased with the temperature of the filament (increased by the current flowing through it) caused a change in the resistance. With the dilute H2SO4, however, the resistance was dependent on the number of ions to carry the charge across the acid. As the ions absorb some of the energy of the current in the process, this meant that the lower voltages lost energy while being conducted across, with the resistance being higher at those values

EVALUATION:


The results gathered for the dilute H2SO4 and the filament did not show the characteristics very well on the graph. More results should have been gathered, but the time taken to gather the present results was already extensive. I would recommend using different values of voltage to decrease the time, thus allowing a wider spectrum of results to be taken
. 
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� Please note that this observation was made after the experiment was conducted during the analysis of the results. If it had been made earlier, I would have modified the experiment to reflect this.
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		Conductor		V (Volts)		I (Amps)								Resistance

						1st		2nd		3rd		Average		(ohms)

		Nichrome wire		1		0.045		0.05		0.04		0.045		22.22

				2		0.09		0.09		0.1		0.093		21.51

				3		0.14		0.14		0.14		0.14		21.43

				4		0.19		0.18		0.19		0.187		21.39

				5		0.23		0.23		0.24		0.233		21.46

				6		0.28		0.28		0.28		0.28		21.43

				7		0.32		0.33		0.33		0.327		21.41

				8		0.37		0.38		0.38		0.377		21.22

				9		0.42		0.42		0.42		0.42		21.43

				10		0.47		0.46		0.47		0.467		21.41

		Filament		1		0.54		0.52		0.52		0.527		1.90

				2		0.69		0.68		0.68		0.683		2.93

				3		0.82		0.81		0.82		0.817		3.67

				4		0.94		0.93		0.93		0.933		4.29

				5		1.05		1.04		1.03		1.04		4.81

				6		1.15		1.14		1.14		1.143		5.25

				7		1.23		1.24		1.23		1.233		5.68

				8		1.32		1.33		1.32		1.323		6.05

				9		1.42		1.41		1.41		1.413		6.37

				10		1.49		1.5		1.5		1.497		6.68

		Dilute H2SO4		1		0		0.01		0		0.003		333.33

				2		0.02		0.02		0.03		0.023		86.96

				3		0.04		0.05		0.04		0.043		69.77

				4		0.06		0.04		0.06		0.053		75.47

				5		0.05		0.06		0.05		0.053		94.34

				6		0.05		0.06		0.06		0.057		105.26

				7		0.06		0.06		0.06		0.06		116.67

				8		0.07		0.08		0.07		0.073		109.59

				9		0.11		0.1		0.11		0.107		84.11

				10		0.13		0.14		0.13		0.133		75.19





Sheet1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Nichrome wire

Filament

Dilute H2SO4

I (amps)

V (volts)

Characteristics

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		





Sheet3

		






