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€ Experiment
e Force table
e Pulley

e Cord

e Ring

e Mounting Pin
e Hanger

e Weight

e Notebook

e Graph paper
e Ruler

e Protractor

e Set Square

€ Result
Table 1 - 3 hangers in equilibrium
Exp. 1 Weight (kg) Force (N) Arrow (cm) Angle (°)
A 0.21 2.06 6.17 0
B 0.25 245 735 160
Cc 0.10 0.98 2.94 280
¥ Length of an arrow : 1N = 3cm
Exp. 1 F (N) 8 (°) Fx =FcosB (N) | Fy =Fsind (N)
A 2.06 0 2.05 0
B 2.45 160 -2.30 0.94
c 0.98 280 0.17 -0.97
ZFx, ZFy -0.08 -0.03

F= \/(— 0.08) >+ (- 0.03) > = 0.085 (N)

0 = 20.56°

i.M



Table 2 - 4 hangers in equilibrium

Exp. 2 Weight (kg) Force (N) Arrow (cm) Angle (°)
A 0.20 1.96 5.88 0
B 0.05 0.49 1.47 80
c 0.25 2.45 7.88 160
D 0.15 1.47 4.41 280
2 Length of an arrow : 1N = 3cm
2 Force = mass x gravitational acceleration
= mass x 9.80 m/s?
Exp. 2 F (N) e(°) Fx =Fcos8 (N) | Fy = Fsin® (N)
A 1.96 0 1.96 0
B 0.49 80 0.085 0.483
Cc 2.45 160 -2.30 0.840
D 1.47 280 0.256 -1.448
Efxce Fy 0.001 0.125
F= \/(0.001) 2+(0.125)% =0.125 (N)
0 = 89.54° L.t
Table 3 - 4 hangers in slightly off balance
Exp. 3 Weight (kg) Force (N) Arrow (cm) Angle (°)
A 0.20 1.96 5.88 0
B 0.08 0.784 2.352 80
c 0.25 2.45 738 160
D 0.15 1.47 4.41 280

% Length of an arrow : 1N = 3cm

2% Force = mass x gravitational acceleration
= mass x 9.80 m/s?



Exp. 3 F (N) 0 (°) Fx = Fcos® Fy = Fsin®
A 1.96 0 1.96 0
B 0.784 80 0.136 0.772
Cc 2.45 160 -2.30 0.838
D 1.47 280 0.256 -1.448
ZFx, ZFy 0.052 0.162

F= \/(0.052) 7 4+(0.162) * = 0.170(N)
0 =72.20°

€ Discussion

(1) What can | learn from Experlment 1
- In Figure 1, the length ofA was almost the same of the iength of B+C
(A 6.17cm, B+C 6.32cm)

—_ —

In Figure 1, the arrow ofA and B + C was almost pomtlng the opposite direction.

In Figure 2, the tail point of C almost reached the origin ofA

In Table 1 and the calculation, sum of the Fx and Fy were almost zero.
(ZFx =-0.08, ZFy = -0.13)

= From these results, we can say that these three forces (net force) are balanced,

— oy S —> 3

so these equations are made : A B+C, A+B+C =0

- From the calculation in Table 1, the ring is pulled by 0.085N to 20.56°.

(2) What can | learn from Experiment 2

— =

- In Figure 3, the length of A was almost the same of the length of B+C+D

— >

(A 5.88cm, B+C+D 5.80cm)
- In Figure 3, the arrow of A + 'B and C +’II; was almost pointing the opposite
direction.
- In Figure 4, the tail point ofS reached the origin ofJK.
- In Table 2 and the calculation, sum of the Fx and Fy were almost zero.

(ZFx = 0.001, SFy = -0.125)
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= From the results on above, we can say that these three forces (net force) are

balanced, so these equations are made : A B+C+D A+B+C+D 0

- From the calculation in Table 1, the ring is pulled by 0.125N to 89.54°.

(3) What can | learn from Experlment 3
- In Figure 5, the length of A was NOT the same of the length of B+C+D

(A: 5.88cm, B+C+D : 5.60cm)
- in Figure Figure 6, the tail point of D did NOT reach the origin of A.
- In Table 3 and the calculation, sum of the Fx was near to the zero but Fy was the
farest from zero of all the results.

(£Fx =0.052, 5Fy = 0.162)

= From these results, we can say that these forces (net force) are NOT balanced,
so the equation can't be shown : A # B+C+D A+B+C+D # 0
- From the calculation in Table 1, the ring is pulled by 0.170N to 72.20°.

(4) Comparing the net force from the calculation and from the graph

<Experiment 1>

- Calculation : 0.085N

- Graph : 0.083N

Percenet Error = (0.085-0.083) + 0.083 x 100 = 0.241%

<Experiment 3>

- Calculation : 0.170N

- Graph : 0.180N

Percent Error = (0.180 - 0.170) = 0.170 x 100 = 5.88%

= From these, we can study that the experimental results are including errors.
There errors occurred because ...

the weight of the hangers were not included.

we rounded off (This made the result change slightly)

we didn't read the angle of the force table correctly (Our eyes aren't perfect)

we thought the ring was in the center, but actually it wasn't (Meaning that the force

were not equal)



€ Conclusion
In Experiment 1 and 2, the result was almost zero and the arrow of the force were

almost pointing the opposite side. If these results were 0, it can show the equations

below :
A+B+C = 0
A+B+C+D = 0
% Opinions

After the lab and while | was writing this lab report, | finally understood how to draw
the head-to-tail method and parallelogram method. | was also confused about how
the head-to-tail method worked before the lab. | couldn't understand why R = §+8+S
worked during the class, but | understood that | have to get the force (N) to show the
equation. | realized that | couldn't understand it, because | was adding the length of

each arrows.
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