
Ch 35. 빛의 본질과 기하 광학의 법칙 

 

1. How many times will the incident 

beam shown in Figure P35.8 be 

reflected by each of the parallel 

mirrors?  

 

 
Figure P35.8 

 

2.  A ray of light strikes a flat block of 

glass (n = 1.50) of thickness 2.00 cm 

at an angle of 30.0° with the normal. 

Trace the light beam through the 

glass, and find the angles of 

incidence and refraction at each 

surface.  

 

3. Three sheets of plastic have 

unknown indices of refraction. 

Sheet 1 is placed on top of sheet 2, 

and a laser beam is directed onto 

the sheets from above so that it 

strikes the interface at an angle of 

26.5° with the normal. The refracted 

beam in sheet 2 makes an angle of 

31.7° with the normal. The 

experiment is repeated with sheet 3 

on top of sheet 2, and, with the 

same angle of incidence, the 

refracted beam makes an angle of 

36.7° with the normal. If the 

experiment is repeated again with 

sheet 1 on top of sheet 3, what is the 

expected angle of refraction in sheet 

3? Assume the same angle of 

incidence. 

 

4. The light beam in Figure P35.59 

strikes surface 2 at the critical angle. 

Determine the angle of incidence θ1.  

 

 
Figure P35.59 

 

5. A shallow glass dish is 4.00 cm 

wide at the bottom, as shown in 

Figure P35.63. When an observer’s 

eye is placed as shown, the observer 

sees the edge of the bottom of the 

empty dish. When this dish is filled 

with water, the observer sees the 

center of the bottom of the dish. 

Find the height of the dish. 

 

 
Figure P35.63  



Ch. 36. 상의 형성 

 

1. A concave mirror has a radius of 

curvature of 60.0 cm. Calculate the 

image position and magnification of 

an object placed in front of the 

mirror at distances of (a) 90.0 cm 

and (b) 20.0 cm. (c) Draw ray 

diagrams to obtain the image 

characteristics in each case 

 

2. The left face of a biconvex lens has a 

radius of curvature of magnitude 

12.0 cm, and the right face has a 

radius of curvature of magnitude 

18.0 cm. The index of refraction of 

the glass is 1.44. (a) Calculate the 

focal length of the lens. (b) What If? 

Calculate the focal length the lens 

has after is turned around to 

interchange the radii of curvature of 

the two faces. 

 

3. Figure P36.40 shows a thin glass (n 

= 1.50) converging lens for which 

the radii of curvature are R1 = 15.0 

cm and R2 = –12.0 cm. To the left of 

the lens is a cube having a face area 

of 100 cm2. The base of the cube is 

on the axis of the lens, and the right 

face is 20.0 cm to the left of the lens. 

(a) Determine the focal length of the 

lens. (b) Draw the image of the 

square face formed by the lens. 

What type of geometric figure is 

this? (c) Determine the area of the 

image. 

 
Figure P36.40 

 

4. An observer to the right of the 

mirror–lens combination shown in 

Figure P36.68 sees two real images 

that are the same size and in the 

same location. One image is upright 

and the other is inverted. Both 

images are 1.50 times larger than 

the object. The lens has a focal 

length of 10.0 cm. The lens and 

mirror are separated by 40.0 cm. 

Determine the focal length of the 

mirror. Do not assume that the 

figure is drawn to scale.  

 

 
Figure P36.68 

 

5. Two converging lenses having focal 

lengths of 10.0 cm and 20.0 cm are 

located 50.0 cm apart, as shown in 

Figure P36.74. The final image is to 

be located between the lenses at the 

position indicated. (a) How far to 

the left of the first lens should the 

object be? (b) What is the overall 

magnification? (c) Is the final image 

upright or inverted? 

 

 
 

Figure P36.74 


