
Analog and Digital Signals Worksheet 
 
1. Express the following decimal numbers as binary numbers: 

(a) 3; (b) 10; (c) 18; (d) 31 
 
2. Express the following binary numbers as decimal numbers: 

(a) 110; (b) 1100; (c) 0101; (d) 11110 
 
3. State what is meant by an analog and a digital signal and give one example of each. 
 
4. Estimate the length of the spiral carrying pits and lands on an ordinary CD of diameter 12 

cm.  Assume that adjacent parts of the spiral are 1600 nm apart.  Explain your method, 
listing the assumptions you have made. 

 
5. It takes 4.0 minutes to record a song on a CD at a rate of 44 100 words per second.  A word 

has a length of 32 bits.  How many bytes does the song take? 
 
6. Calculate the storage capacity of an 80 minute CD that was recorded at a rate of 44 100 

words per second using two channels of 16 bit words each. 
 
7. This question is about data storage on a CD. 

(a) Explain how digital data is stored on a CD. 
(b) Explain how interference of light can be used to distinguish a pit from a land. 
(c) A CD player uses a laser of wavelength 680 nm.  What is an appropriate pit depth? 

 
8. A 12 cm diameter CD lasts for 80 minutes.  The laser source of the CD player moves 

radially outwards as the CD rotates.  The initial rate of rotation of the CD is 500 rpm and the 
final rate is 250 rpm. 
(a) Calculate the average speed of the laser source. 
(b) Calculate the radius of the innermost track at which the data is stored.  Assume that 

neighboring spirals are separated by 1600 nm. 
 
9. The laser of a CD player has a wavelength of 740 nm in air.  The lands and the pits on the 

CD are covered by a polycarbonate of index of refraction 1.52. 
(a) Calculate the wavelength of the laser in the polycarbonate. 
(b) Calculate a suitable pit depth, explaining your reasoning. 

 
10. Why does a DVD have a larger storage capacity than a CD? 
 
11. Suggest the role of the laser wavelength in the storage capacity of devices such as CDs, and 

DVDs. 
 
12. Is the image on ordinary photographic film digital or analog storage?  Explain your answer. 
 
13. State and explain three advantages of digital storage of data over analog data storage. 

PH40SY 


