
Reciprocity Review 
 
In photography, there is a reciprocal relationship between aperture and shutter 
speed in exposures. This is called the Law of Reciprocity. 
 

Technically speaking: Exposure = Intensity x Time 

 
Intensity is measured in apertures (f-stops) and time is measured in shutter 
speeds (usually fractions of seconds). 
 
If your camera meter says the correct exposure is f/8 @ 1/60 (referred to as 
"effeight at one-sixtieth of a second), and you open the aperture one stop to f/5.6, 
you are letting in twice as much light. This shot would be incorrect at one stop 
overexposure. But, if at the same time you cut down on the exposure time by 
changing the shutter speed to 1/125 (a one stop change), you are now letting in 
one-half as much light. This results in the same exact exposure—the same 
amount of light reaching the film. 
 
In mathematical terms: twice x one-half = one    or      2/1 x 1/2 = 1 
 
Compare this to a faucet. If you have the valve opened only slightly (a tiny 
aperture), the faucet needs to run for a long time (shutter speed) to fill the sink. 
And if the valve is opened all the way (large, or wide-open aperture), the faucet 
needs to run for far less time in order to fill the sink. 
 
The law of reciprocity does not hold true at extremely long and extremely short 
exposure times for film. This means that even though the same amount of light is 
reaching the film, the film doesn't respond as if it is receiving the same exposure. 
This is called Reciprocity Failure. For most digital sensors; however, shutter 
speeds longer than 1 second and shorter than 1/1,000 of a second do not exhibit 
reciprocity failure.  
 
Law of Reciprocity example explained: 
Suppose your meter shows that the setting you need to get the shot is f/16 at 
1/60 sec. But you don't necessarily want to use that small an f-stop (for instance, 
you want to use a wide aperture to blur-out the background), or that particular 
shutter speed (you want a faster shutter speed to stop action). 
So, if you want to use an aperture of f/4, which is 4 stops open from f16 (f16 -> 
f/11 -> f/8 -> f/5.6 -> f/4), then you'll have to also adjust the shutter speed by the 
same amount of steps so your picture will be properly exposed. Here, the shutter 
would have to be 4 stops faster (1/60 -> 1/125 -> 1/250 -> 1/500-> 1/1000) 
Remember, the two are inversely related (if the aperture is widened - set at a 
smaller number, then shutter needs to be decreased – with the denominator set 
at a larger number). 



Reciprocity Review cont. 
Apertures or F-Stops 
Large Opening ................................................................ Small Opening 

f1      f1.4     f2     f2.8     f4     f5.6     f8    f11     f16    f22     f32 
 

Shutter Speeds 

Long Times ................................................................................ Short Times 

1sec    1/2     1/4    1/8   1/15   1/30   1/60    1/125   1/250   1/500    1/1000sec 

 
If your first correct meter reading is f/2 @ 1/1000, what are the reciprocal values 

of the following shots? If figured correctly, all eight shots will be identical as far 
tonal range and density. 
f/2 @ __________ (this one is easy) 
 
 
________ @ 1/500 
 
 
f/4 @ __________ 
 
 
f/5.6 @ ________ 
 
 
_________ @ 1/60 
 
 
f/11 @ __________ 
 
 
f/16 @ __________ 
 
 
___________ @ 1/8 
 
Answers: f/2 @ 1/1000 
f/2.8 @ 1/500 
f/4 @ 1/250 
f/5.6 @ 1/125 
f/8 @ 1/60 
f/11 @ 1/30 
f/16 @ 1/15 

f/22 @ 1/8            
 
 
 
 
 
 

 


