
Home Work 15 

15-1  Two-lens systems. In the Figure below, stick figure O (the object) stands on the common 

central axis of two thin, symmetric lenses, which are mounted in the boxed regions. Lens 1 is 

mounted within the boxed region closer to O, which is at object distance p1. Lens 2 is mounted 

within the farther boxed region, at distance d. Each problem in the Table refers to a different 

combination of lenses and different values for distances, which are given in centimeters. The 

type of lens is indicated by C for converging and D for diverging; the number after C or D is the 

distance between a lens and either of its focal points (the proper sign of the focal distance is not 

indicated). 

 

          (a) (b) (c) (d) (e) 

  p1 Lens 1 d Lens 2 i2 M R/V I/NI Side 

83 +20 C, 9.0 8.0 C, 5.0           

84 +15 C, 12 67 C, 10           

85 +4.0 C, 6.0 8.0 D, 6.0           

86 +12 C, 8.0 30 D, 8.0           

87 +20 D, 12 10 D, 8.0           

 

 

15-2 If the angular magnification of an astronomical telescope is 36 and the diameter of the 

objective is 75 mm, what is the minimum diameter of the eyepiece required to collect all the 

light entering the objective from a distant point source on the telescope axis? 

 

 

15-3 In a compound microscope, the focal length of the objective is 4.00 cm, and that of the 

eyepiece is 8.00 cm. The distance between the lenses is 25.0 cm. (a) What is the tube length s? (b) 

If image I is to be just inside focal point , how far from the objective should the object be? 

What then are (c) the lateral magnification m of the objective, (d) the angular magnification mθ of 

the eyepiece, and (e) the overall magnification M of the microscope? 

 

 

 

15-4 An object is 10.0 mm from the objective of a certain compound microscope. The lenses are 

300 mm apart, and the intermediate image is 50.0 mm from the eyepiece. What overall 

magnification is produced by the instrument? 

 

 

 



15-5 In the Figure below, an object is placed in front of a converging lens at a distance equal to twice the focal 

length f1 of the lens. On the other side of the lens is a concave mirror of focal length f2 separated from the lens 

by a distance 2(f1 + f2). Light from the object passes rightward through the lens, reflects from the mirror, passes 

leftward through the lens, and forms a final image of the object. What are (a) the distance between the lens and 

that final image and (b) the overall lateral magnification M of the object? Is the image (c) real or virtual (if it is 

virtual, it requires someone looking through the lens toward the mirror), (d) to the left or right of the lens, and 

(e) inverted or noninverted relative to the object? 

 

  

 

 

 

 

15-6 Someone with a near point Pn of 25 cm views a thimble through a simple magnifying lens 

of focal length 10 cm by placing the lens near his eye. What is the angular magnification of the 

thimble if it is positioned so that its image appears at (a) Pn and (b) infinity? 


