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Objective: To confirm that the net force made from several forces in

equilibrium is zero by using a force table.

Hypothesis: the net force of all the tensional forces acting on three (or four)

wises is zero.

Apparatus: Force table, cords, pulleys, hangers, ring, graph paper, ruler,

protractor

Experimental Procedure:

1. Assemble a force table, as shown in the figure.

2. Put different amount of weights in three hangers.

3. One cord is set on 0° on the force table.

4. Relocate the other two cords/pulleys so that the ring is centered and the three
forces are balanced by trial and error.

5. When the system is balanced, record the angles and the mass of weights in the
table.

6. Calculate the magnitude of force. Obtain the length of an arrow expressing the
magnitude of each force vector.

7. On graph paper, net force is obtained using the parallelogram method and
using head to tail method.

8. Repeat the above using four hangers.

9. Repeat the above but the four forces are slightly off the balance. Obtain the

net force.

10. Perform the component method and compare the results with the graph

method.



Experimental Results

-3 hangers in equilibrium-
A 0.290
B 0.200
C 0.200

2.842
1.960
1.960

*length of an arrow 1N=4cm

F=0.239N 6 = 22.60°

-4 hangers in equilibrium-
A 0.220
B 0.150
C 0.100
D 0.200

F(N)
2.842
1.960
1.960

6¢ )

226
130
ZPx, LFy

2.156
1.470
0.980
1.960

Klength of an arrow 1N=4cm

g7}
U ow > g

F=0.081N 6 =-28.78°

F(N)
2156
1.470
0.980
1.960

6(C )
0
84
180
230
LFx, TFy

11.368
7.840
7.840

Fx=Fcos 6
2.842
-1.362
-1.259
0.221

8.624
5.88
3.92
7.84

Fx=Fcos 8
2.156
0.154
-0.980
«1.259
0.071

226
130

Fy=Fsin 0

-1.409
1.501
0.092

84
180
230

Fy=Fsin 6
0
1.462
0
<1501
-0.039



-4 hungers in slightly off balance-
Exp.3 Weight(kg) Force(N)

A 0.220 2.156 8.624 0

B 0.200 1.960 7.84 84
C 0.100 0.980 8392 180
D 0.200 1.960 7.84 230

*length of an arrow 1N=4cm

Exp.3 F(N) eC ) Fx=Fcos 8 Fy=Fsin 0
A 2.156 0 2156 0
B 1.960 84 0.205 1.949
C 0.980 180 -0.980 0
D 1.960 230 -1.259 -1.501
Sk 2B 0.122 0.448

F=0.464N 0=74.7T°

Discussion;

I compared the net force between the ones I solved by calculation and by
solving from the graph.

Exp.2

Calculation— 0.081N

graph— 0.125N

10.125-0.081|/0.081 x 100%=54.3%
Exp.3
Calculation— 0.464N

graph— 0.475N

10.475-0.464|/0.464 X 100%=2.37%



By these two results, you know that in Exp.2 [ made an error, but in Exp.3 I
almost didn’t make any error. [ was so close!!!

If the net force is zero then the force is equilibrium. But in this experiment we
didn’t get any zero.

That’s because...

-we thought the ring was center, but actually it wasn’t. —this means the force
are nor equal.

-when we calculate, we round off. That cause our error.

-when didn’t read the angle of the force table properly.

Conclusion:

If the net force made from 3 or 4 forces is zero then it means equilibrium.
A+B+C=0
A+B+C+D=0 is at equilibrium!

What I thought about this experiment...

In this experiment, I really used my brain because I had to concentrate on
reading the angles from the f01:ce table, measure the length and find out the
angle using protractor. So, after the experiment I was super tired. (tiredness
that I have never experienced in my life). This experiment helped me
understand the relationship between the force and equilibrium. T used my

brain a lot but I really enjoyed this experiment as always.

Reference:

Lab report by Rieko Shiozaki (2015) & Megumi Kingyo(2014) I
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