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                Phys 151L/170L – Physics I Laboratory – Fall 2023
Experiment: Normal Distribution with Darts
Due: one week after the lecture at 11:55pm on Laulima as a pdf.
/29 points
Instructions:
●
The solution must be a well-organized document.
●
You must show all calculations clearly. If you don't, you will not receive credit.
●
It is explicitly not allowed to upload this assignment or your solution to any third-party
websites.
●
It is explicitly not allowed to submit solutions from third-party websites or copy from other
sources. If detected, you will receive a zero for the whole assignment and potentially fail
the entire course.
●
It is not permitted to use generative AI applications such as ChatGPT, Bard, or Bing, in
whole or in part, to complete the assignment.
●
Please closely follow the syllabus or ask your teaching assistant for more specific
instructions.
Theory
(5pts total, 1 pt each)
1)
On the target used (refer to Lab Manual Figure 7.1 pg. 73), what target value(s) would
you expect to hit the most?
2)
What statistical variable does the width of the dart distribution relate to, and how would
having higher precision affect the width of the distribution?
3)
The lab manual states that having more data will make the distribution clearer. Why does
this happen?
4)
What is the difference between data points near the peak of a Gaussian distribution
versus data points near the tails of a Gaussian distribution?
5)
If you threw 9 times as many darts, by what factor would the
Standard deviation of the
Mean
change (assume the standard deviation is constant)?
Analysis
(18 pts total, 1 pt each except as specified)
In your submission, please provide two tables of the experimental data. 'Table I' should contain
the data that you collected in your small group. 'Table II' should contain the data of everyone in
the class. Suggested layout of tables:
Column #
18
19
20
21
22
23
24
25
26
27
28
29
30
31
# of Hits
1)
Calculate each of the following values for your group’s data and compare them to the
values reported by SciDavis:
            



                

            

        

        
    



    
        
            
                
                    
            
                a)
Mean
b)
Standard Deviation
c)
Standard Deviation of the Mean
2)
Report your Group's result, in the form
(You may use either your calculated
𝑥 ± δ𝑥
values or the values given by SciDavis).
3)
Calculate each of the following values for the class’ data and compare them to the
values reported by SciDavis:
a)
Mean
b)
Standard Deviation
c)
Standard Deviation of the Mean
4)
Report the Class's result, in the form
(You may use either your calculated values
𝑥 ± δ𝑥
or the values given by SciDavis).
5)
(10 pts, 5 pts per graph) Create 2 scatter plots using SciDAVis: One for the Class's data,
and one for your Group's data. Give your graphs titles, a graph key with the equation for
the line-of-best-fit, and axis labels. Then, do a gaussian (normal distribution) fit for both
graphs. Include screenshots of your graphs in your answer document.
Conclusion
(6 pts, 2 pts each)
1)
Based on your results for questions 1) and 3), which was more accurate, the Class or
your Group? How can you tell?
2)
Based on your results for questions 1) and 3), which was more precise, the Class or your
Group? How can you tell?
3)
Based on your group’s data, do you notice any signs of a systematic error? If you do,
explain how you can tell and speculate on what might have caused it.
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Related Questions
Use the measured values of V1 and V2 to calculate a predicted value for Vcombo. Also, calculate the %-difference.
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HELP ME ASAP
1. The universe has a typical temperature of only 3.0 K. If the intensities of light of different frequencies follow a blackbody distribution, then which frequency of light does the universe give off most?
2. A new, extremely precise apparatus has measured momentum (y component) of a certain proton to be: 5 x 10-28 kg m/s with an uncertainty of only 2 x 10-29 kg m/s. If the y-position of the proton is also measured, approximately what is the lowest possible uncertainty with which this measurement can be made? 
3. What electrical force does a Uranium nucleus (Z=92) exert on one of its inner electrons, located at a distance of 175 picometers (=1.75 x 10-10m) ?
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Theorists have had spectacular success in predicting previously unknown particles. Considering past theoretical triumphs, why should we bother to perform experiments?
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use leibniz rule what is (d)/(dx)int_(x)^(3x)(cos xt)/(t)dt
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plz, physics , please solve thiss question
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Each second, an atom clock runs 0.0006 second slower than usual. This clock and a normal clock start running side by side. After 3 days, how much slower would the slower clock run compared to the normal clock?
After 3 days, the slower clock would be ??? seconds slower than the normal clock. (Don’t round your answer.)
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Need help using Boltzmann's constant. If i'm trying to find average thermal velocity (Vrms) of a water droplet (spherical) and i'm given radius = 10^-6 m at 293.15 K, and the density of water is 0.997 g/mL (997 kg/m^3), how would i go about finding the Vrms? The droplet can also be treated as an ideal gas particle.
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Give proper solution for the following (well explained and step by step) Thank you
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Please answer all three parts! Thank you.
Stanford has a linear particle accelerator (SLAC) which is 3 km long that produces electrons with a total energy of 50 GeV. These electrons lead exciting (albeit brief) lives, zooming along the accelerator before slamming into a target to produce other high-energy particles.
a. Consider the viewpoint of one of the electrons. From the electron’s point of view, how long is the accelerator? Note that it is possible to answer this question without calculating the electron’s velocity.
b. Let’s figure out how fast the electrons are traveling. Start by solving for β = u/c in terms of 1/γ following the trick we used in class. Use the binomial expansion if that is helpful. At what speed does a 50 GeV electron travel?
c. The Large Hadron Collider (LHC) at CERN presently accelerates protons to a total energy of 6.5 TeV. Imagine a pulse of light, a 50 GeV electron, and a 6.5 TeV proton race each other along a 3 km distance. The light pulse will surely win…
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The characteristic length of entities in Superstring theory is approximately 10-35m . Find the energy in GeV of a photon of this wavelength.
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Suppose that the universe were full of spherical objects, each of mass m and radius r, with the objects distributed uniformly throughout the universe as in the previous problem.   (Assume nonrelativistic objects.) Given the density of these spherical objects (as you would have found in the previous problem), how far would you be able to see in meters, on average, before your line of sight intersected one of them?
Values (note, different from the above problem):
m = 3 kg
r =  0.03 m
Answer must be in scientific notation and include zero decimal places (1 sig fig).
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SEE MORE QUESTIONS
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Give proper solution for the following (well explained and step by step) Thank you
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Please answer all three parts! Thank you.
Stanford has a linear particle accelerator (SLAC) which is 3 km long that produces electrons with a total energy of 50 GeV. These electrons lead exciting (albeit brief) lives, zooming along the accelerator before slamming into a target to produce other high-energy particles.
a. Consider the viewpoint of one of the electrons. From the electron’s point of view, how long is the accelerator? Note that it is possible to answer this question without calculating the electron’s velocity.
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	The characteristic length of entities in Superstring theory is approximately 10-35m . Find the energy in GeV of a photon of this wavelength.
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Suppose that the universe were full of spherical objects, each of mass m and radius r, with the objects distributed uniformly throughout the universe as in the previous problem.   (Assume nonrelativistic objects.) Given the density of these spherical objects (as you would have found in the previous problem), how far would you be able to see in meters, on average, before your line of sight intersected one of them?
Values (note, different from the above problem):
m = 3 kg
r =  0.03 m
Answer must be in scientific notation and include zero decimal places (1 sig fig).
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