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Chapter 35 
35.9 Young’s experiment is performed with light from excited helium atoms. Fringes are 
measured carefully on a screen 1.20 m away from the double slit, and the center of the 20th 
fringe (not counting the central bright fringe) is found to be 10.6 mm from the center of the 
central bright fringe. What is the separation of the two slits? 

35.10 Coherent light with wavelength 450 nm falls on a double slit. On a screen 1.80 m away, 
the distance between dark fringes is 4.20 mm. What is the separation of the slits? 

35.11 Two slits spaced 0.450 mm apart are placed 75.0 cm from a screen. What is the distance 
between the second and third dark lines of the interference pattern on the screen when the slits 
are illuminated with coherent light with a wavelength of 500 nm? 

35.16 Coherent light that contains two wavelengths, 660 nm (red) and 470 nm (blue), passes 
through two narrow slits separated by 0.300 mm, and the interference pattern is observed on a 
screen 5.00 m from the slits. What is the distance on the screen between the first-order bright 
fringes for the two wavelengths? 

35.25 What is the thinnest film of a coating with n = 1.42 on glass (n = 1.52) for which 
destructive interference of the red component (650 nm) of an incident white light beam in air 
can take place by reflection? 

35.36 Jan first uses a Michelson interferometer with the 606-nm light from a krypton-86 lamp. 
He displaces the movable mirror away from him, counting 818 fringes moving across a line in 
his field of view. Then Linda replaces the krypton lamp with filtered 502-nm light from a 
helium lamp and displaces the movable mirror toward her. She also counts 818 fringes, but 
they move across the line in her field of view opposite to the direction they moved for Jan. 
Assume that both Jan and Linda counted to 818 correctly. (a) What distance did each person 
move the mirror? (b) What is the resultant displacement of the mirror? 

Chapter 36 
36.1 Monochromatic light from a distant source is incident on a slit 0.750 mm wide. On a 
screen 2.00 m away, the distance from the central maximum of the diffraction pattern to the 
first minimum is measured to be 1.35 mm. Calculate the wavelength of the light. 

36.4 Light of wavelength 633 nm from a distant source is incident on a slit 0.750 mm wide, 
and the resulting diffraction pattern is observed on a screen 3.50 m away. What is the distance 
between the two dark fringes on either side of the central bright fringe? 

36.12 Red light of wavelength 633 nm from a helium–neon laser passes through a slit 0.350 
mm wide. The diffraction pattern is observed on a screen 3.00 m away. Define the width of a 
bright fringe as the distance between the minima on either side. (a) What is the width of the 
central bright fringe? (b) What is the width of the first bright fringe on either side of the 
central one? 

36.15 A slit 0.240 mm wide is illuminated by parallel light rays of wavelength 540 nm. The 
diffraction pattern is observed on a screen that is 3.00 m from the slit. The intensity at the 
center of the central maximum is (a) What is the distance on the screen from the center of the 
central maximum to the first minimum? (b) What is the intensity at a point on the screen 
midway between the center of the central maximum and the first minimum? 



36.24 Parallel rays of monochromatic light with wavelength 568 nm illuminate two identical 
slits and produce an interference pattern on a screen that is 75.0 cm from the slits. The centers 
of the slits are 0.640 mm apart and the width of each slit is 0.434 mm. If the intensity at the 
center of the central maximum is 5.00 × 10-4 W/m2, what is the intensity at a point on the 
screen that is 0.900 mm from the center of the central maximum? 

36.29 If a diffraction grating produces its third-order bright band at an angle of 78.4º for light 
of wavelength 681 nm, find (a) the number of slits per centimeter for the grating and (b) the 
angular location of the first-order and second-order bright bands. (c) Will there be a fourth-
order bright band? Explain. 

36.30 If a diffraction grating produces a third-order bright spot for red light (of wavelength 
700 nm) at 65.0º from the central maximum, at what angle will the second-order bright spot 
be for violet light (of wavelength 400 nm)? 

36.37 A typical laboratory diffraction grating has 5.00 × 103 lines/cm, and these lines are 
contained in a 3.50-cm width of grating. (a) What is the chromatic resolving power of such a 
grating in the first order? (b) Could this grating resolve the lines of the sodium doublet (see 
Section 36.5) in the first order? (c) While doing spectral analysis of a star, you are using this 
grating in the second order to resolve spectral lines that are very close to the 587.8002-nm 
spectral line of iron. (i) For wavelengths longer than the iron line, what is the shortest 
wavelength you could distinguish from the iron line? (ii) For wavelengths shorter than the 
iron line, what is the longest wavelength you could distinguish from the iron line? (iii) What 
is the range of wavelengths you could not distinguish from the iron line? 

36.38 The light from an iron arc includes many different wavelengths. Two of these are at λ = 
587.9782 nm and λ = 587.8002 nm. You wish to resolve these spectral lines in first order 
using a grating 1.20 cm in length. What minimum number of slits per centimeter must the 
grating have? 

36.47 Observing Jupiter. You are asked to design a space telescope for earth orbit. When 
Jupiter is 5.93 × 108 km away (its closest approach to the earth), the telescope is to resolve, by 
Rayleigh’s criterion, features on Jupiter that are 250 km apart. What minimum diameter 
mirror is required? Assume a wavelength of 500 nm. 



 
 Svar till exercises (FYSA01 vågrörelselära och optik)  
  
14:    
 E 7  a) 0.167 s b) 37.7 rad/s c) 0.0844 kg  
 E 9  a) 0.150 s b) 0.0750 s  
 E 24 0.377 m/s och -0.617 m/s2  
 E 27 a) 1.20 m/s b) ±1.11 m/s c) 36 m/s2 d) +13.5 m/s e) 0.360 J  
  
15:    
 E 6 a) 1.2 m/s b) 0.31 m c) amplitude becomes 0.15 m but the   
  wavelength, period and wave speed are unchanged  
 E 8 a) 6.50 mm b) 28.0 cm c) 27.8 Hz d) 7.78 m/s e) +x-riktningen  
 E 19  a) 18.6 N b) 29.1 m/s   
 E 23  4.51 mm  
 E 40  a) 3.00 m 16.0 Hz b) 1.00 m 48.0 Hz c) 0.75 m 64.0 Hz  
 E 49 a) 311 m/s b) 246 Hz c) 245 Hz 1.40 m  
  
16:    
 E 15 a) 9.44⋅10-11 m 0.434 m b) 5.66⋅10-9
  c) For a given frequency, the much less dense air molecules   

 m 0.100 m  

  must have a larger amplitude to transfer the same amount of   
  energy.  
 E 26  a) 0.290 m b) 1.16 m c) 297 Hz  
 E 36  1.00 m  
 E 40  16 Hz  
 E 45  a) 375 Hz b) 371 Hz c) 4 Hz  
 E 49  19.8 m/s  
 E 50  a) 302 Hz b)228 Hz  
 E 55 a) 36.0° b) 2.23 s  
 
33: 
 E 12 a) 25.5° b) oberoende 
 E 13 a) – b) – 
 E 26 a) 1.36 och 1.40 b) 2.21 resp 2.15⋅108
 E 43 72.0° 

 m/s 

 E 48 1.84 
 E 53 39.1° 
  
34: 
 E 5 b) +11.0 cm, +33.0 cm, -1.20 cm 
 E 6 b) -11.0 cm, -6.60 cm, -0.240 cm  
 E 19 a) -14.0 cm, +1.33 b) ingen fara 
 E 25 a) +𝟏𝟖.𝟔 𝒄𝒎; +𝟏𝟎𝟕 𝒄𝒎; -𝟏.𝟕𝟖 𝒄𝒎  b) samma 
 E 26 a) −𝟒𝟖.𝟎 𝐜𝐦  b) +𝟐.𝟓𝟓 𝒄𝒎  c) – 
 E 31 1.67  
 E 35 a) +𝟏𝟐.𝟎 𝒄𝒎;+𝟑𝟔.𝟎 𝒄𝒎 b) +𝟐𝟎.𝟎 𝒄𝒎; −𝟏𝟖𝟎 𝒄𝒎 c) −𝟏𝟐.𝟎 𝒄𝒎; −𝟕.𝟐 𝒄𝒎  
      d) −𝟔𝟎.𝟎 𝒄𝒎; −𝟏𝟑.𝟖 𝒄𝒎 
 E 39 a) +𝟐𝟎𝟎 𝒄𝒎; -𝟒.𝟖𝟎 𝒄𝒎 b) +𝟏𝟓𝟎 𝒄𝒎; +𝟕.𝟐𝟎 𝒄𝒎 
 E 40 a) +𝟐𝟎𝟎 𝒄𝒎; −𝟒.𝟖𝟎 𝒄𝒎;  −𝟑𝟕.𝟓 𝒄𝒎; −𝟏.𝟖𝟎 𝒄𝒎 
      b) −𝟐𝟐.𝟐 𝒄𝒎; +𝟎.𝟓𝟑𝟑 𝒄𝒎; +𝟕𝟑.𝟕 𝒄𝒎; −𝟎.𝟏𝟐𝟐 𝒄𝒎 
      c) −𝟐𝟐.𝟐 𝒄𝒎; +𝟎.𝟓𝟑𝟑 𝒄𝒎; −𝟓𝟎.𝟔 𝒄𝒎; +𝟎.𝟎𝟖𝟑𝟕 𝒄𝒎 
 E 44 𝟖.𝟔𝟗 𝐜𝐦;  𝟑.𝟗𝟎 𝒄𝒎 
 E 53 a) 80.0 cm b) 76.9 cm 
 E 54 a) översynt b) positiva linser c) +56.25 cm; +1.78 
 E 63 a) 𝟖.𝟑𝟕 𝐦𝐦 b) −𝟐𝟏.𝟒  c) −𝟐𝟗𝟕 
 E 64 −𝟏𝟗.𝟎 
 E 66 𝟎.𝟎𝟎𝟓𝟒° 
 
35:    



 E 9  1.14 mm  
 E 10 0.193 mm  
 E 11 0.83 mm  
 E 16  3.17 mm  
 E 25  114 nm  
 E 36 a) 0.248 mm och 0.205 mm b) 0.043 mm  
  
36:    
 E 1  506 nm  
 E 4 5.90 mm  
 E 12 a) 10.9 mm b) 5.4 mm  
 E 15 a) 6.75 mm b) 2.43 µW/m2  
 E 24 0.806 µW/m2  
 E 29  a) 4790 ritsar per cm b) 19.1° och 40.8° c) nej  
 E 30  20.2°  
 E 37  a) 17500 b) ja c) 587.7834 nm < λ < 587.8170 nm   
 E 38  2752 ritsar per cm  
 E 47 1.45 m  
  


