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 Grade: 12                    Section: _____________ 

 

 (A) Science Practice:   

I:  

 

 

 

The figure above shows the pattern of a double-slit interference experiment. 

The center of the pattern is located at E. Use the figure to answer questions 

1−4. 

 ____  1. For which of the following fringes is the path length of the light wave 

from one slit more than one wavelength greater than the path length of 

the light wave from the other slit? 

 a. A and I c. B and C 

 b. A, B, and C d. B, C, D, and E 

 ____  2. 1 is the angle between the central maximum and the first-order 

maximum. What is the angle between fringes D and F? 

a.
    

 

1

2
 c. 

    

 

31

2
 

b.1 d. 21 

 ____  3. In the experiment, the same slits are illuminated with light of greater 

wavelength. Which of the following would occur to the pattern shown? 

 a. E would shift to the right. 

 b. E would shift to the left. 

 c. F would shift to the right. 

 d. F would shift to the left. 
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 ____  4. In the experiment, the two slits are moved closer. Which of the 

following would occur to the pattern shown? 

 a. E would shift to the right. 

 b. E would shift to the left. 

 c. F would shift to the right. 

 d. F would shift to the left.  

  

 ____  5. For stable interference to occur, the phase difference must be 

 a. incoherent. c.
  

 

1

2
 . 

 b. monochromatic d. constant. 

 ____  6. At the first dark band in a single-slit diffraction pattern, the path 

lengths of selected pairs of wavelets differ by 

 a. one wavelength. 

 b. more than one wavelength. 

 c. one-half wavelength. 

 d. less than half of one wavelength. 

 ____   7.In a double-slit interference experiment, a wave from one slit arrives 

at a point on a screen one-half wavelength behind the wave from the 

other slit. What is observed at that point? 

 a. dark fringe 

 b. bright fringe 

 c. multicolored fringe 

 d. gray fringe, neither dark nor bright 

 ____  8. If two lightbulbs are placed side by side, no interference is observed 

because 

 a. each bulb produces many wavelengths of light. 

 b. each bulb produces only one wavelength of light. 

 c. incandescent light is incoherent. 

 d. incandescent light is coherent. 

 ____  9. Coherence is the property by which two waves with identical wavelengths 

maintain a constant 

 a. amplitude. c. phase relationship. 

 b. frequency. d. speed. 

 ____ 10. In a laser, energy is added to a(n) 

 a. mirror. 

 b. active medium. 

 c. partially transparent mirror. 

 d. light wave. 
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____11. Interference effects observed in the early 19th century was instrumental 

in supporting a concept of the existence of which property of light? 

 a. polarization c. wave nature 

 b. particle nature d. electromagnetic character 

 

 

II. Write whether the statement is ‘True’  or  ’False’:  

1. Interference take place only with the waves of the same wavelength T 

2. Wave must have a constant phase difference for interference to be observed T     

3. Wavelets in a wave fronts do not interfere with each other F 

4. Light diffracted by an obstacle also produces a pattern T 

5. Resolution depends on wavelength and aperture width T 

6. Lasers transform energy into coherent light T 

7. Lasers are used to measure distances with great precision T 

8. Lasers have many applications in medicine T 

 

 

III. Fill in the blanks:   

              [Path difference, diffraction, coherence, resolving power, order number]   

 

1. The correlation between the phases of two or more waves is known as coherence 

2. The difference in the distance travelled of two beam when they are scattered in the 

same direction from different point is called Path difference 

3. Order number is the number assigned to interference fringes with respect to the 

central bright fringes. 

4. A change in the direction if a wave when the waves encounter an obstacles, an opening 

or an edge is called diffraction 

5. Resolving power is the ability of an optical instruments to form separate images of 

two objects that are closed together. 
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IV. Match the following:   

A  Answer  B  

1. Constructive interference  C a.    

2. spectrometer  B  b. Uses a grating to disperse light   

3. It resembles interference pattern  

A  
c.  

4. Destructive interference    C d. D iffraction pattern 

 

 

V.   Define the following terms: 

    

1. Describe the pattern that results from the single-slit diffraction of monochromatic 

light. 

Ans: The pattern is one of alternating light and dark bands. The brightest light band is 

at the center and is twice as wide as the other bands. The light bands decrease in 

brightness as the distance from the center increases 

2. Why is the resolving power for optical telescopes on Earth limited? 
Ans: Constantly moving layers of air blur the light from objects in space and limit the 

resolving power. 

 

3. How does an increase in the wavelength of light reaching an optical instrument with 

a set aperture affect the resolving power of the instrument? 

The resolving power of the instrument will decrease. 

4. What is meant by the statement that a laser produces a narrow beam of coherent 

light? 
Ans: The waves emitted by a laser do not shift relative to each other as time 

progresses. The individual waves behave like a single wave because they are 
coherent and in phase. 
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5. How does a laser produce coherent light? 
Ans: When energy is added to the active medium, the atoms in the active medium 

absorb some of the energy. Later, these atoms release energy in the form of light 
waves that have the equivalent wavelength and phase. The initial waves cause other 
energized atoms to release their excess energy in the form of more light waves 
with the same wavelength, phase, and direction as the initial light wave. Mirrors on 
the end of the material return these coherent light waves into the active medium, 
where they emit more coherent light waves. One of these mirrors is slightly 
transparent so that some of the coherent light is emitted. 

V1: Calculate the questions given below using appropriate formula 

1. The distance between two slits in a double-slit experiment is 4.2  10−6 m. 

The first-order bright fringe is measured on a screen at an angle of 8.0 

from the central maximum. What is the wavelength of the light? 

 

 

 

2. Monochromatic light shines on the surface of a diffraction grating with 

6.0  103 lines/cm. The angle between the central maximum and the first 

dark fringe is 10.0. Find the wavelength. 

 

 

 

3. Monochromatic light from a helium-neon laser ( = 632.8 nm) shines at a 

right angle onto the surface of a diffraction grating that contains 630 692 

lines/m. At what angles would you observe the first-order and second-

order maxima? 
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