8.) If the wavelength of visible light was around 10cm instead of 500nm and we could see it, what effect would this have on diffraction and interference?

The diffraction angles are invariant under scaling; that is, they depend only on the ratio of the wavelength to a dimension, a, of the diffracting object. So diffraction always occurs, but its effects are generally only noticeable for waves where the wavelength is on the order of the feature size of the diffracting objects or apertures. Therefore, with a large wavelength of 10 cm, the diffraction of the light wave cannot be noticed on a grating, but would be noticeable along the edges of objects of size 10 cm. Interference, on the other hand, is the superposition of two or more waves resulting in a new wave pattern. It can be observed when the interfering waves are coherent with each other - either when they come from the same source or they have the same or nearly the same frequency. Two non-monochromatic waves are only fully coherent with each other if they both have exactly the same range of wavelengths and the same phase differences at each of the constituent wavelengths. So while in theory the interference phenomenon is possible with a hypothetical light wave of 10 cm, in practice, perfect coherence would be impossible to achieve and the phenomenon would not be detectable.   
24. How would figure 9.29 be different if the glass were replaced by water or by a [image: image1.png]glass
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diamond?

The refractive index of diamond is 2.417 and that of water is 1.33.The refractive index of glass is more than that of water and less than that of diamond. By Snell’s Law, sin i/ sin r = n, or sin r = sin i/n. If n increases, r decreases and vice-versa. So the amount of bending of the ray will be lesser if glass is replaced by diamond, and more if it is replaced by water. 
38.) Indicate whether each of following is a real image or virtual image.

a. Image on the retina in a person’s eye - Real
b. Image one sees in a rear view mirror - Virtual
c. Image one sees on a movie screen - Real
d. Image one sees through eye glasses or contact lenses – Real 
