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Outline 

• Review of Gaussian distributions and 

rejection of data?  

• Uncertainties for lab 2  

– Propagate errors 

– Minimize errors 



Schedule 
Meeting Experiment 

1 (Apr 2-6) None (start Taylor) 

2 (Apr 9-13) 1 

3 (Apr 16-20) 1 

4 (Apr 23-27) 2 

5 (Apr 30-May4) 2 

6 (May 7-11) 3 

7 (May 14-18) 3 

8 (May 21-25) 4 

9 (May 28-June 1) 4 

10 (June 4-8) FINAL 

  



Clicker Question 6 

What is the correct way to report 653 ± 55.4 m 

 

 

 

(a) 653.0 ± 55.4 m 

(b) 653 ± 55 m 

(c) 650 ± 55 m 

(d) 650 ± 60 m 
 

Keep one significant 

figure 
 

Last sig fig of answer 

should be same order 

of magnitude as error 



Yagil 

Chapter 5 



Yagil 



Yagil 

p. 287 Taylor 



Change to rubric for Exp 2 

 

 

 

Calculate the expected number of trials that should 

exceed your average time by one standard deviation 

and compare it to what you observe. 



Clicker Question 7 

What is your age? 

 

 

 

(a) ≤ 18 

(b) 19,20 

(c) 21,22 

(d) 23,24 

(e) ≥ 25 
 



Yagil 



Yagil 



Useful concept for complicated 

formula 

• Often the quickest method is to calculate 

with the extreme values 

– q = q(x) 

– qmax = q(x + dx) 

– qmin = q(x – dx) 

dq = (qmax - qmin)/2      (3.39) 



Principle of Maximum Likelihood 

 

• Best estimates of X and s from N 

measurements (x1 - xN) are those for which 

ProbX,s (xi) is a maximum 



Upon flipping a coin three times, what are the 

chances of three heads in a row? 

Clicker Question 8 

(a) 1 

(b) 0.5 

(c) 0.25 

(d) 0.125 

(e) 0.0625 



Yagil 



Yagil 



Yagil 



• Determine the average density of the earth 

Weigh the Earth, Measure its volume 
– Measure simple things like lengths and times 

– Learn to estimate and propagate errors 

• Non-Destructive measurements of densities, inner 

structure of objects 

– Absolute measurements vs. Measurements of variability 

– Measure moments of inertia 

– Use repeated measurements to reduce random errors 

• Construct and tune a shock absorber 

– Adjust performance of a mechanical system 

– Demonstrate critical damping of your shock absorber 

• Measure coulomb force and calibrate a voltmeter. 

– Reduce systematic errors in a precise measurement. 

The Four Experiments 



Rotational Kinematics 
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Linear Kinematics Rotational Kinematics 

s = r      v = r     at = r 













Standard Deviation versus Trial 

Number 

0 2 4 6 8 10 12 14 16 18 20

0.070

0.075

0.080

0.085

0.090

0.095

0.100

 

 

s

trial number

=STDEV(A$1:A2) 



Remember 

• Finish experiment #2 

• Homework Taylor #8.6, 8.10  

• Read Taylor through Chapter 9 

 


