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Refraction 

[1] How is the beam’s trajectory affected at normal incidence with the rectangular prism? Explain.  

 

 

 
 

[2] Make your measurements for the rectangular prism in the space below. Is the transmitted beam parallel to the 
incident beam? 

 
 

 

 
 

[2] Calculate the refractive index of this acrylic piece (𝑛2). (No need for uncertainty calculations). 
 

 

 

𝑛2 =      
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[3] Fill the following table: 

Table 1 – Incidence and refraction angles for acrylic 

Incidence angle, 𝜽𝟏 

(degrees) 

Refraction angle, 𝜽𝟐 

(degrees) 
𝐬𝐢𝐧 𝜽𝟏 𝐬𝐢𝐧 𝜽𝟐 

10    

20    

30    

40    

50    

60    

 
 

 [4] Prepare Graph 1. Submit it online before the end of the lab session.  

 

[1] What are the values of m (slope) and b (Y-intercept) in Graph 1? Provide the units.  
 
𝑚 =     ±         
 
𝑏 =     ±        
 

 
[1] What is the physical meaning of the slope and the Y-intercept, if any? What values did you expect to get?  

 

 

 

 
  
 [1] Compare your value of 𝑛2 obtained graphically with the value you measured using the rectangular prism. Calculate 

the percentage difference  
 

 %diff =  |
𝑛graphically − 𝑛rectangular prism 

𝑛graphically 
| × 100, 

and discuss. 
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Light dispersion 

[2] Describe what happens to the ray of white light. Which colour has the largest refraction angle and which has the 
smallest? 

 

 

 

 

 
  

Convex and concave lenses 

[2] Prepare your converging lens ray diagram in the space provided below and measure the focal length (no 
uncertainty needed). 
 

 

 

 

𝑓convex =      
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[2] Prepare your diverging lens ray diagram in the space provided below and measure the focal length (no uncertainty 
needed).  
 

 

 

 

𝑓concave =      
 

 
 

[2] How do the two focal lengths compare? What happens to the beam if the two lenses are placed together? 
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Real image and thin lens equation 

Method 1: Object at infinity 

[2] What is the focal length of the lens in cm?  

 

𝑓 =       ±      

 

Method 2: Object closer than infinity 

[3] Fill the following table: 
Table 2 – Image distance vs object distance for 10 cm double convex lens 

Object distance, 𝒑 

(cm) 

Image distance, 𝒒 

(cm) 

𝟏/𝒑 

(cm-1) 

𝟏/𝒒 

(cm-1) 

15    

20    

25    

30    

35    

40    

50    

65    

 
 

[4] Prepare Graph 2. Submit it online before the end of the lab session.  

 

[1] What are the values of m (slope) and b (Y-intercept) in Graph 2? Provide the units.  
 
𝑚 =     ±         

 
𝑏 =     ±       
 

 
[1] What is the physical meaning of the slope and the Y-intercept? What values did you expect to get?  
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[2] Calculate the focal length of the lens (and its uncertainty) from your linear regression result.  

 

 

𝑓 =      ±       
 

 
 

[1] Compare your value of 𝑓 obtained graphically with the value you measured using 𝑝 → ∞. Calculate the percentage 
difference  

 

 %diff =  |
𝑓graphically − 𝑓𝑝→∞ 

𝑓graphically 
| × 100, 

and discuss. 

 

 

 

  
 

[1] Find under which conditions the image and the object have the same size? 
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Virtual images and the microscope 

[1] Is the image observed through your microscope larger or smaller than the object? Is the image real or virtual?  

 

 

  
[1] Record the distance between the object (the light source) and the objective lens. Record the distance between the 

two lenses. 
 
Distance object to objective =      
 
Distance objective to eyepiece =       
 

[4] Assuming that the focal lengths are exactly 10 cm and 20 cm, calculate the magnification factor of your 
microscope, 𝑀 = |(𝑞𝑜/𝑝𝑜)(𝑞𝑒/𝑝𝑒)| , where 𝑝𝑜and 𝑞𝑜 refer to the image produced by the objective while 𝑝𝑒 and 𝑞𝑒 
refer to the image observed through the eyepiece. (No need for uncertainty calculations).  
 

 

 

𝑀 =       

 
 
 
 

Total : _______ / 44 (for the report and graphs)  
 
 

 


