Physics Lab Report 1






PHY1321 Lab Section A03




09/01/2021




[bookmark: _GoBack]



Lab Instructor: Michael Wong
























1) Distance running

Question 1a:

Based on the data in table 1, student 1 ran a total distance of 2400m in 333 seconds while student 2 ran a total distance of 2400m in 393 seconds. Hence student 1 had a better time than student 2 for the same distance, therefore student 1 is the stronger runner.

Calculation 1a:
Average time per lap for student 1 = Total time/Number of laps =
				          =55.5 seconds

Average time per lap for student 2= Total time/Number of laps=  = 65.5 seconds

Calculation 1b:
Standard deviation for student 1== = 3.271s

Standard Error=  =  =1.335 s

Standard deviation for student 2== = 3.332s

Standard Error=  =  =1.360 s

Table 1:
	
	Time 1
(s)
	Time 2
(s)
	Time 3 (s)
	Time 4 (s)
	Time 5 (s)
	Time 6 (s)
	Average time per lap (s)
	Standard error on average time per lap (s)

	Student 1
	55
	57
	50
	56
	55
	60
	55.5
	1.335

	Student 2
	64
	64
	64
	68
	71
	62
	65.5
	1.360



Graph 1:
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Calculation  1d:

Slope of linear regression for cumulative time vs cumulative distance for student 1= 0.1378 s/m

Speed of student 1= 1/slope = 1/0.1378 = 7.237 m/s

Slope of linear regression for cumulative time vs cumulative distance for student 2= 0.1659 s/m

Speed of student 1= 1/slope = 1/0.1659 = 6.028 m/s

Question 1b:

% difference of speeds for student 1= x 100%
				            =  I55.5-7.237/ 0.5 (55.5+7.237)I x 100%
				            =153.8 %


% difference of speeds for student 2= x 100%
				            =  I65.5-6.028/ 0.5 (65.5+6.028)I x 100%
            = 166.3 %

The values don’t agree with each other for both cases as there is a substantial percentage difference from the expected and the actually speed values




2) Projectile Motion

Calculation 2a:

Average range at 25.0 degrees= Range 1+Range 2+Range 3+Range 4+Range 5 / 5
  = 1.585 + 1.575 + 1.580 + 1.595 + 1.570 / 5	
  = 1.581 m

Average range at 35.0 degrees= Range 1+Range 2+Range 3+Range 4+Range 5 / 5
  = 1.945 + 1.935 + 1.935 + 1.950 + 1.945 / 5	
  = 1.942 m

Average range at 45.0 degrees= Range 1+Range 2+Range 3+Range 4+Range 5 / 5
  = 2.065 + 2.055 + 2.055 + 2.075 + 2.075 / 5	
  = 2.065 m

Average range at 50.0 degrees= Range 1+Range 2+Range 3+Range 4+Range 5 / 5
  = 2.020 + 2.035 + 2.035 + 2.020 + 2.030 / 5	
  = 2.028 m

Average range at 60.0 degrees= Range 1+Range 2+Range 3+Range 4+Range 5 / 5
  = 1.795 + 1.790 + 1.770 + 1.790 + 1.790 / 5	
  = 1.787 m

Average range at 70.0 degrees= Range 1+Range 2+Range 3+Range 4+Range 5 / 5
  = 1.325 + 1.325 + 1.325 + 1.320 + 1.325 / 5	
  = 1.324 m


Graph 2:
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Calculation 2b:
 g (experimental) =m2(sin(2𝜃))/R 

At 𝜃=45o, R=2.065m and m=2.074

g (experimental) =(2.074)2(sin(2*45))/2.065= 2.083 m/s2

Question 2c:

% error=  x 100%
              = x 100% 
	 =78.79%

The experimental value does not agree with actual value as there is a 78.79% of error.


Calculation 2c:

(i) th=  v0sin/g = 4.50 (sin60)/ 9.81 = 0.397 s

(ii) h=𝑣02 sin2 𝜃/2g = (4.50)2 * sin2(60) /2*9.81 = 0.774 m

(iii) R=𝑣02 sin2𝜃/g = (4.50)2 * sin(2*60) /9.81 =  1.788 m


3) Ferris Wheels

Calculation 3a:

Radius for wheel 1= Diameter/2 = 36.0 ft/2= 18.0 feet = 18.0*0.3048 m= 5.486 m

Radius for wheel 2= Diameter/2 = 28.0 ft/2= 14.0 feet = 14.0*0.3048 m= 4.267 m

Calculation 3b:

Average period of rotation for wheel 1= total time/number of rotations = 16.0+16.5+16.0+17.0+17.0/5 = 16.5 s

Standard deviation for wheel 1== = 0.500s

Standard Error=  =  =0.224 s

Average period of rotation for wheel 2= total time/number of rotations = 13.0+14.0+14.0+12.5+15.0/5 = 13.7 s

Standard deviation for wheel 1== = 0.975s

Standard Error=  =  =0.436 s
Calculation 3c:

Average speed of rider on wheel 1= 2r/T= 2 (5.486)/16.5= 2.088 m/s

Centripetal acceleration of rider on wheel 1= 42r/T2= 42(5.486)/(16.5)2= 0.795 m/s2

Average speed of rider on wheel 2= 2r/T= 2 (4.267)/13.7= 1.956 m/s

Centripetal acceleration of rider on wheel 1= 42r/T2= 42(4.267)/(13.7)2= 0.897 m/s2

Question 3:

The wheel 2 operator was correct when he stated that the riders would feel a bigger thrill on his ride rather than wheel 1. Although the riders on wheel 1 move at a faster speed than wheel 2, they experience less acceleration than wheel 2 hence will feel less of a thrill.
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Graph 1: Cumulative times of student 1 & 2 vs cumulative distance
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