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1) Motion on a linear air track

Calculation 1a:

Average acceleration for mass 4.8g= = 0.2268 m/s^2
Uncertainty for mass 4.8g= = = 0.003 m/s^2

Average acceleration for mass 10.1g= 0.4729 m/s^2
Uncertainty for mass 10.1g=0.002 m/s^2

Average acceleration for mass 15.3g= 0.6892 m/s^2
Uncertainty for mass 15.3g=0.004 m/s^2

Average acceleration for mass 20.5g= 0.9181m/s^2
Uncertainty for mass 20.5g=0.005 m/s^2

Average acceleration for mass 25.7g= 1.130m/s^2
Uncertainty for mass 25.7g=0.01 m/s^2

Average acceleration for mass 31.0g= 1.322m/s^2
Uncertainty for mass 31.0g=0.003 m/s^2


Calculation 1b:

Mass factor for 4.8g= m/m+M= 4.8/191.5+4.8= 0.024

Mass factor for 10.1g= 0.050

Mass factor for 15.3g=0.074

Mass factor for 20.5g=0.097

Mass factor for 25.7g=0.118

Mass factor for 31.0g=0.139

Table 1: Average acceleration with uncertainty and mass factor of glider for respective hanging masses. 
 
	Hanging mass (g)
	Average Acceleration (m/s^2)
	Uncertainty m/s^2)
	Mass factor

	4.8
	0.227
	0.003
	0.024

	10.1
	0.473
	0.002
	0.050

	15.3
	0.689
	0.004
	0.074

	20.5
	0.918
	0.005
	0.097

	25.7
	1.130
	0.01
	0.118

	31.0
	1.322
	0.003
	0.139




Question 1a:
The slope in graph 1 represent the acceleration due to gravity.
The slope of the graph m= 9.57 +/- 0.08 m/s^2

% error=  x 100% =  x 100%= 2.45%

The theoretical value does not fall within the uncertainty range of the experimental value but it is very close to the experimental value with a 2.45 percentage error. Hence it agrees with the theoretical value.

Question 1b:
The theoretical value of the y-intercept of the linear regression should be b=0 m/s2. The value obtained from the graph confirms this finding.

Question 1c:
The student who performed trial 3 had the best results as his/her results had the highest correlation (0.9996) compared to the students who performed trial 1 and 2.


Calculation 1c:

a= (g)(m/M+m) for hanging mass 31.0 g
1.322 +/- 0.003= (9.81) ((31.0 +/-0.1)/ (31.0 +/-0.1)+M)
M= {(9.81) ((31.0 +/-0.1)/ (1.322 +/- 0.003)} – (31.0 +/-0.1)
M= {(9.81) ((31.0/1.322) – (31.0)=199.04 g
M =(230.04) +/- (230.04)   -(31.0 +/-0.1)
M= =(230.04) +/- (230.04)   -(31.0 +/-0.1)
M=(230.04) +/- 0.9 -(31.0 +/-0.1)
M= = 0.9 g

M= 199.04 +/- 0.9g


Question 1d:

% Difference= x 100%
% Difference=  x 100%
% Difference= 3.86%

The values of the 2 measurements do not fall within the uncertainty range of each other.

2) Resistive forces

Calculation 2a:

Slope m= g/6r

For glycerine m= 18.39 +/1 0.4963 m/s*kg
R= 3.0 +/- 0.2 cm = 0.03 +/- 0.02 m
= g/6r(slope)
= 9.8/6*3.14*0.03*18.39
= 0.943 Ns/m2
Uncertainty in = (0.943) = 0.0678 = 0.07 Ns/m2

For engine oil:
= g/6r(slope)
=9.8/6*3.14*0.03*25.51 = 0.679 Ns/m2
Uncertainty in = (0.679) = 0.0612 = 0.06 Ns/m2

Question 2a:

Dynamic viscosity of engine oil:
% error=  x 100% =  x 100%= 4.61%

Dynamic viscosity of glycerine:
% error=  x 100% =  x 100%= 1.05%

Both the experimental value and theoretical value differ by a very small percentage 4.61% and 1.05% hence the experimental values agree with the theoretical ones. Glycerine is the thicker fluid compared to engine oil as it has a higher dynamic viscosity.

Question/calculation 2b:
The resistive force depends on the nature of the liquid, radius of the ball and the terminal velocity. 

Resistive force experienced by engine oil for mass= 0.85 kg
F=-bv
F= 6𝜋𝜂𝑟*vt
F= 6*3.14*0.03*0.68*22.75
F=8.74 N
Uncertainty of F= (8.74)= 0.966 N= 1.0 N

Resistive force experienced by glycerine for mass= 0.85 kg
F=-bv
F= 6𝜋𝜂𝑟*vt
F= 6*3.14*0.03*0.94*15.20
F= 8.07 N
Uncertainty of F= (8.07)= 0.806 N= 0.8 N

Although glycerine had a higher dynamic viscosity its terminal speed was comparatively lower than engine oil. Due to engine oil’s high terminal velocity the ball experienced slightly higher resistive force in engine oil.















