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€ Experiment
e Spring scale
e Wooden block (430g)
e Board
(The board that has a rough and smooth surface)
e Pulley
e String
e Weight (2509 x 3)
e Notebook
e Graph paper
e Ruler

e Plastic bag

€ Results

Table 1 - Rough surface, Larger contact area

Experiment 1 2 3 4

The surface of the board Rough
Contact Area [cm2] 35.75 35.75 35.75 35.75
The mass (wooden block+weights) [kg] 043 0.68 0.93 1.18
Normal force [N] 43 6.8 9.3 11.8

Maximum static frictional force [N] 1 1.4 2 2.4
Kinetic frictional force [N] 0.8 1.15 1.8 2.15
Coefficient of static friction-F 0.233 0206 0.215 0.203
Coefficient of kinetic friction 0.186 0.169 0.194 0.182
H/L 14/69.3 14,2 169.3 14.57/69.3 15.5/69.3
=0.202 =0.205 =0.209 =0.224

] 11.65 11.83 12.08 12.93
Coefficient of static friction-6 0.206 0.210 0.214 0.226

Type of surface = Rough, Contact Area = 35.75 cm2,




Table 2 - Smooth surface, Larger contact area

Experiment 5 6 7 8
The surface of the board Smooth
Contact Area [cm2] 35.75 35.75 35.75 35.75
The mass (wooden block+weights) [kg] 0.43 0.68 0.93 1.18
Normal force [N] 4.3 6.8 9.3 11.8
Maximum static frictional force [N] 11 1.3 1.5 1.7
Kinetic frictional force [N] 0.75 1 1.3 1.5
Coefficient of static friction-F 0.256 0.191 0.161 0.144
Coefficient of kinetic friction 0.174 0.147 0.140 0.127
H/L 12/69.3 11/69.3 10.5/69.3 11.5/69.3
=0.173 =0.159 =0.152 =0.166
6 9.97 9.13 8.71 9.55
Coefficient of static friction-8 0.176 0.161 0.153 0.168
Type of surface = Smooth, Contact area = 35.75cm2
Table 3 - Rough and Smooth surface, Smaller contact area
Experiment 9 10 11 12
The surface of the board Rough Smooth
Contact Area [cm2] 9.75 9.75 9.75 9,75
The mass (wooden block+weights) [kg] 0.43 1.18 0.43 1.18
Normal force [N] 43 11.8 4.3 11.8
Maximum static frictional force [N] 0.8 22 0.9 2.3
Kinetic frictional force [N] 0.75 2 07 1.8
Coefficient of static friction-F 0.187 0.185 0.209 0.195
Coefficient of kinetic friction 0.174 0.170 0.163 0.153
H/L 14/69.3 13/69.3 11/769.3 10.5/69.3
=0.202 =0.188 =0.159 =0.152
0 11.65 10.81 9.13 8.71
Coefficient of static friction-8 0.206 0.191 0.161 0.153
Type of surface = Smooth and Rough, Contact area = 9.75 cm2




€ Discussion

1.

From the Table 1, 2, and 3, | found that the maximum static friction force was

always larger than the kinetic frictional force.

From the Figure 1, the maximum static frictional force (Fs max) increased as
the normal force (N) increased, meaning that it increased as the mass
increased. We can get the normal force by Normal Force = mass x gravity, so
at this time, if the normal force changes, it means that the mass changed.
Therefore, in this case, we can study that the maximum frictional force

increased as the mass increased. This means that the static frictional forces

are directly proportional to the mass of an object.

In the Figure 2, the kinetic frictional force (Fk) increases as the normal force
(N) increases. As | said in the paragraph above, increasing of the normal
force means that the mass has increased, so in this case, we can see that the

kinetic force increased, as the mass increased. This means that the kinetic

forces are directly proportional to the mass of an object.

In the Figure 3, it seems that the coefficient of static friction-F (us (F)) didn't
change as the normal force increased. There were some changes in some
case, but it can be thought that it was because there were some errors during
the lab. The errors could be: misreading the measurements, not pulling the

board in constant speed, etc. Therefore, we can learn that the mass of an

object doesn't affect on the coefficient of static friction-F by the Figure 3.

From the Figure 4, it seems that the coefficient of kinetic friction (pk) didn't
change as the normal force increased. There were some changes in this
case, too but we can say that this happened because of the errors that |
stated on above. Thus, we can say that the mass of an object doesn't affect

on the coefficient of kinetic friction from the Figure 4.



6. From the Figure 5, it seems that there were few differences between the
coefficient of static friction-8 (us (8)) and the coefficient of static friction-F
(us(F)). I drew a linear line (linear line - a straight line that the slope of it is
always one) and my results gathered around the line, so it means that there
are almost no differences between two of them. Therefore, | can say that

there are almost no differences between the coefficient of static friction-F and

the coefficient of static friction-8.

7. As | compare the Table 1 and 2, | can say that the frictional force is smaller at

the smooth surface and larger at the rough surface.

8. By looking at all the tables, | can study that the contact area doesn't affect on
the frictional force.

€ Conclusion
The maximum static frictional force is larger than the kinetic frictional force.
The static frictional forces and the kinetic frictional forces are proportional to
the mass of an object.
The mass of an object doesn't affect on the coefficient of static friction-F and
the coefficient of kinetic friction.
There are almost no differences between the coefficient of static friction-F and
the coefficient of static friction-6.
The frictional force is smaller at the smooth surface and is larger at the rough
surface.

The contact area doesn't affect on the frictional force.

2,
o

Opinions

Before this lab, | thought that the surface area of the object affects the
frictional force, but it didn't, so | was surprised. | also learned that human errors
greatly influences the results, so | thought there will be less amount of errors if we

did this experience by using technology like pulling the string with motors.
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