Q- White light (A = 400 - 700 nm) is incident on a 600 line/mm diffraction grating. What is
the width of the first order rainbow on the screen 2.0 m behind the grating?

The angle of deviation of the first order maximum is given by
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Here d is the line spacing and 2 is the wavelength of the light.
The distance x of this maximum from the central maximum on the screen is given by
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Now the grating spacing d = 1*103/600 = 1.6667*10°® m = 1667 nm

or x = D*

Hence for the wavelength 400 nm the distance of the first order maximum is

X; = 2.0% 400 =0.494m
V16672 — 4002
And the same for 700 nm wave 5 X
D
X, = 2% 700 =0.925m H
V16672 — 7002
Hence the width of the spectrum (rainbow)

W =x; - x; = 0.925 - 0.494 =0.431 m



