Lab 9: Static Equilibrium

Object:

The Objective of this lab is to show that a load bearing metal bar mounted between two vertical support rods is in a state of static equilibrium.
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Predictions:

If the bar is in static equilibrium the sum of the forces in X and the sum of the forces in Y should both be zero. The sum of the torques should also be zero.

Data:


[image: image2.wmf]Number

Mass (kg)

Force (N)

Distance(m)

Angle

Force in X

Force in Y

Torque

1

0.75

7.3575

0.06

106

-2.02137

7.074382

0.424463

2

0.5

4.905

0.15

-113

-1.91202

-4.51699

-0.67755

3

0.75

7.3575

0.26

-113

-2.86803

-6.77549

-1.76163

4

0.86

8.4366

0.29

-113

-3.28868

-7.76922

-2.25307

5

1.15

11.2815

0.41

43

8.253693

7.690825

3.153238

Forces in X

Forces in Y

Torques

-1.8364

-4.29649

-1.11455


Conclusion:

The sum of the forces in X and Y and the sum of the torques was close to but not equal to zero. This was probably cause by inaccuracies in the measurements and also by our neglecting the friction in the pulleys. It might also be due to the fact that the two supports may not have been aligned properly. We would then be dealing with an extra dimension.
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		Number		Mass (kg)		Force (N)		Distance(m)		Angle		Force in X		Force in Y		Torque

		1		0.75		7.3575		0.06		106		-2.021367701		7.0743818718		0.4244629123

		2		0.5		4.905		0.15		-113		-1.9120209079		-4.5169902643		-0.6775485396

		3		0.75		7.3575		0.26		-113		-2.8680313618		-6.7754853965		-1.7616262031

		4		0.86		8.4366		0.29		-113		-3.2886759615		-7.7692232546		-2.2530747438

		5		1.15		11.2815		0.41		43		8.2536934891		7.6908247957		3.1532381662

		Forces in X				Forces in Y				Torques

		-1.8364024431				-4.2964922479				-1.114548408
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