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Random errors are errors that are unpredictable and they 

affect the precision of an experiment.
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It can be reduced by taking a measurement 3 times and taking

the average.
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The 30cm ruler has a precision of only 0.1cm. However,

the digital calipers have a precision of 0.01cm. This allows

the measurement of the metal ring to be taken more

accurately.
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For 'windy at 20 knots', a scalar quantity given where

only the wind speed is given. For 'windy 060' at 20 knots',

vector quantity is given when the direction and

magnitude of the speed of the wind is given.
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It is upright and real image.
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As the distance between the 2 mirrors increases, the

distance between the observer and the final image

does not change.
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As light travels from air to water, it slows down. The speed

of light in air is faster than the speed of light in water.
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Refractive index is the ratio of light in a vacuum compared

to the rate of light in the medium. Since light travels faster

in air than in water, light would bend towards the normal.

Thus, the angle of refraction in water is smaller than the 

angle of incidence in air.
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The student is wrong. If the angle of incidence is increased,

light would travel from one medium to another while slowing

down. The angle of refraction would increase as the angle of 

incidence increase. but not by the same amount, unless both

medium have the same refractive index.
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The distance between the optical center and the 

principal focus.
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20cm
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Yes. Since the object is placed between the focal length 

and 2 focal lengths to the lens, the image formed would be

enlarged, inverted and real. Objects need to be placed

beyond 2 focus lengths to produce an diminished

image.
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Since the cladding has a smaller refractive index (1.52) 

than the core (1.65), light comes totally reflected as total

internal reflection occurs in the optical denser medium with

a higher refractive index.
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67.1 deg
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One disadvantage of using this design is that some light

might refract out if the core


