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Where N = # of¥lines per centimeter; d=Tine spaciflg on diffraction grating; 6 = angle; m = order #; A = wavelength
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1. A diffraction grating has 8.00 x 10° lines per centimeter.
a. What is the slit spacing in this grating?
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2. The spacing in a diffraction grating is 8.00 x 10°m. 24
a. How many lines per centimeter are there?
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b. Find the first, second and third angles at which one would observe maxima when

light of 620 nm is diffracted. m=1,2,38
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3. The second-order maxima are observed at 8.12° with the 1e grating above in a diffraction

experiment. What is the wavelength?
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4. A diffraction grating with 2.500 x 10® lines/cm is used to examine the sodium spectrum.
Calculate the angular separation of the two closely spaced yellow lines of sodium (588.995
nm and 589.592 nm) in each of the first three orders, (Hint: wavelength = the difference of

the two lines: 589.592 nm — 588.995 nm = 0.597 nm) el ned ,,.,\--.:-57
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5. A grating of unknown spacing diffracts monochromatic light of 570 nm. The third-order

maxima are observed at a 23° angle. What is the spacing in that grating? ihe
427 o D= WS T
j ‘ . 3 d,St I"L‘(j :Mk
AZ570am= 5.0 e | 3
&3 g= 2 mh (35001
e B | : BWB S“\r\}'b

6. A_diffraction grating with 4525 lines/cm is illuminated by direct sunlight. The first-order
solar spectrum is spread out on a white screen ha.ngmg on a wall opposite the grating.
a. At what angle does the ﬁrst-order maximum for blue light with a wavelength of 422
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b. At what angle does the first-order maximum for red light with'a wavelength of 655
nm appear?
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7. A grating with 1555 lines/cm is illuminated with light of wavelength 565 nm. What is the
highest order number that can be observed with this grating? (Hint: Remember that sin 0
can never be greater than 1 for a diffraction grating.)
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8 Repeat problem #7 for a diffraction grating with 15, 550 lines/cm that is 1llum1nated with

light of wavelength 565 nm.
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9. A diffraction grating is calibrated using the 546.1 nm line of mercury vapor. The first-
order maximum is found at an angle of 21.2°. Calculate the number of lines per centimeter

- on this gratmg
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