
Observational Astronomy 
Problems: Set 1 
 

1. If the seeing at a good observatory site is 0.5 arcsec, at which wavelength do observations 

on a 20 cm (diameter) telescope become diffraction-limited instead of seeing limited? 

2. What is the expected value of the Fried parameter at a wavelength of 5500 Å if the 

observed seeing is 0.6 arcsec? What is the corresponding value of r0 at 1.6 microns in the 

infrared assuming Kolmogorov turbulence?  

3. A set of 13 measurements are made on a physical quantity. The following values are 

obtained: 0, 1, 2, 3, …, 11, 12. Estimate the mean value <x>, the RMS spread σx and the 

accuracy of the mean σ<x>. 

4. A new set of 36 measurements are made with the result that the values  

           0, 1, 2, …, 5, 6, 7, …, 11, 12 

occur 0, 1, 2, …, 5, 6, 5, …, 1, 0 times respectively.  

Estimate <x>, σx , σ<x>, median and mode. 

5. Four separate groups of astronomers obtained the following estimates of the 

temperature of a white dwarf: 15000 ± 1000 K, 14000 ± 500 K, 14400 ± 800 K and  

20000 ± 5000 K. What is the weighted mean of these estimates? Which of the 

measurements then can be considered the best measurement (closest to the weighted 

mean and with the smallest error)? What would have been the best estimate if you had 

neglected the accuracies of the individual measurements? 

6. If an object is placed at a distance p from a lens and an image is formed at a distance q 

from the lens, the lens’s focal length f can be found as 

𝑓 =
𝑝𝑞

𝑝 + 𝑞
 

Suppose that p and q are measured as p = 1450 ± 0.5 and q = 652.5 ± 2, both in centimetres. 

Find f and the uncertainty σf. 

 


