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Frictional Force Experiment

AIM: 

To discern the frictional force between a wooden block and two 

Surfaces: a flat table surface and a flat carpeted surface

The formulas given in this experiment are Ff = μ Fn and s=ut+½gt2. 

VARIABLES:

Variable
Name/ Description
Status

Ff 
Frictional Force (N)
Independent Variable

μ
Coefficient of Friction
Constant to be found

Fn
Normal Force (N): will be equal to the force due to gravity as this experiment involves  planes angled parallel and perpendicular to the horizontal
Variable that will be changed

s
Distance (m)
Constant

g
Accel. due to Gravity (m/s2)
Constant

u
Initial Velocity (m/s)
Constant (= to zero)

t
Time (s)
Variable measured for results

MATERIALS:


1 wooden block, 1 pulley, 1 stopwatch, 1 LogIT system (two light-gates, laptop, etc.), set of stands and clamps, string, assorted weights, one strip of carpet (approx. 0.70m in length)

DIAGRAM:
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METHOD:

1. 
Stopwatch method:

2. Set up apparatus as shown in diagram 1
3. Put weights on end of string.
4. Put block at start location. Release block.
5. Record time taken for weights to reach floor.
6. Repeat 3-4 two more times.
7. Repeat 2-5 with more weight. Do this till you get different sets of values for three different weights.
8. Repeat experiment with carpet under the block.
1. LogIT Method

2. Set up apparatus as shown in diagram 2

3. Put weights on end of string.
4. Put block at start location. Release block.
5. Record time taken for weights to reach floor.
6. Repeat 3-4 two more times.
7. Repeat 2-5 with more weight
SAFETY:


Care should be taken not to have anything (e.g. feet) under the weights during the experiment. Also, care should be taken with the light gates not have the weights land on them, as this might damage them.

RESULTS: 

See attached spreadsheets for results in tabular form.

Above is a plot of the co-efficients found in the analysis. Although there is some drift, the range of the results for the two surfaces is small (close to .1 in each case) so we can take the average of the results to be the actual co-efficient of friction for that surface.

CONCLUSION:


The co-efficient of the wooden block with the tabletop surface was calculated at 0.887 and the co-efficient of the block with the carpet was calculated at 0.934.

EVALUATION:


 The experiment went rather well. There were no major problems and the results gathered were within an acceptable range. The use of the LogIT system gained the most reliable results, which is due to the fact that it removes human reaction time form the experiment.
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		Method		Surface		Weight		Time (s)								Total Mass		Distance		Acceleration						Resultant Force		Normal Force		Frictional Force		Coefficent of Friction

						(gm)		Try 1		Try 2		Try 3		Average		(kg)		(m)		(m/s^2)						(N)		(N)		(N)

		Stopwatch		Table-top		150		1.280		0.880		0.880		1.013		0.343		0.760		0.740						0.254		3.425		3.172		0.926

						140		1.060		1.100		1.280		1.147		0.333		0.760		0.578						0.192		3.325		3.133		0.942

						160		0.800		0.800		0.720		0.773		0.353		0.760		1.271						0.448		3.525		3.077		0.873

						170		0.700		0.750		0.720		0.723		0.363		0.760		1.453						0.527		3.625		3.099		0.855

						180		0.680		0.620		0.750		0.683		0.373		0.760		1.628						0.606		3.725		3.119		0.837

		Stopwatch		Carpet		140		NIL		NIL		NIL		N/A		N/A		N/A		N/A						N/A		N/A		N/A		N/A

						150		NIL		NIL		NIL		N/A		N/A		N/A		N/A						N/A		N/A		N/A		N/A

						160		2.600		1.820		2.300		2.240		0.353		0.760		0.151						0.053		3.525		3.472		0.985

						170		1.650		1.460		1.200		1.437		0.363		0.760		0.368						0.133		3.625		3.492		0.963

						180		1.160		1.180		1.180		1.173		0.373		0.760		0.552						0.206		3.725		3.520		0.945

		LogIT		Carpet		140		NIL		NIL		NIL		N/A		N/A		N/A		N/A						N/A		N/A		N/A		N/A

						150		NIL		NIL		NIL		N/A		N/A		N/A		N/A						N/A		N/A		N/A		N/A

						160		0.924		0.939		0.926		0.930		0.353		0.760		0.879						0.310		3.525		3.215		0.912

						170		0.863		0.774		0.953		0.863		0.363		0.760		1.020						0.370		3.625		3.256		0.898

						180		0.856		0.876		0.896		0.876		0.373		0.760		0.990						0.369		3.725		3.356		0.901

						p1																						p2
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		Method		Surface		Weight		Time (s)								Total Mass		Distance		Acceleration		Resultant Force		Normal Force		Frictional Force		Coefficent of Friction

						(gm)		Try 1		Try 2		Try 3		Average		(kg)		(m)		(m/s^2)		(N)		(N)		(N)

		Stopwatch		Table-top		150		1.280		0.880		0.880		1.013		0.343		0.760		0.740		0.254		3.425		3.172		0.926

						140		1.060		1.100		1.280		1.147		0.333		0.760		0.578		0.192		3.325		3.133		0.942

						160		0.800		0.800		0.720		0.773		0.353		0.760		1.271		0.448		3.525		3.077		0.873

						170		0.700		0.750		0.720		0.723		0.363		0.760		1.453		0.527		3.625		3.099		0.855

						180		0.680		0.620		0.750		0.683		0.373		0.760		1.628		0.606		3.725		3.119		0.837

		Stopwatch		Carpet		140		NIL		NIL		NIL		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

						150		NIL		NIL		NIL		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

						160		2.600		1.820		2.300		2.240		0.353		0.760		0.151		0.053		3.525		3.472		0.985

						170		1.650		1.460		1.200		1.437		0.363		0.760		0.368		0.133		3.625		3.492		0.963

						180		1.160		1.180		1.180		1.173		0.373		0.760		0.552		0.206		3.725		3.520		0.945

		LogIT		Carpet		140		NIL		NIL		NIL		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

						150		NIL		NIL		NIL		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

						160		0.924		0.939		0.926		0.930		0.353		0.760		0.879		0.310		3.525		3.215		0.912

						170		0.863		0.774		0.953		0.863		0.363		0.760		1.020		0.370		3.625		3.256		0.898

						180		0.856		0.876		0.896		0.876		0.373		0.760		0.990		0.369		3.725		3.356		0.901

														p1

																										p2
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