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REFLECTION
 

Sample Solutions
 

1. An upright image five times the size of the object is observed with a mirror. The focal length of the 

    mirror is 35 meters. (A) What type of mirror must be used? (B) What must be the object distance? 

    (C) What will be the image distance?

 

  
  A concave mirror must be used since an upright image is virtual and the virtual image 

          is larger than the object.

 

   
 (1/P) + (1/Q) = (1/F)  (1/P) - (1/5P) = (1/35 m)

 

   
 [(5 - 1)/5P] =1/35 m;  (1/35 m) = (4/5P);  5P = 140 m 

 

   
 P =  28 m; Q = - 5P = - 5(28 m) = -140 m

 

2. A reversed image 2/3rds the size of the object is observed with a mirror whose focal length is 64 m. 

    (A) What must be the object distance? (B) What must be the image distance? (C) What type of 

     mirror must be used?

 

    
A convex mirror must be used since a reversed image is virtual.

 

  
 (1/P) + (1/Q) = (1/P); (1/P) - [1/(2/3)P] = - (1/64 m)

 

   
(1/P) - (3/2P) = - (1/64 m); (2/2P) - (3/2P) = - (1/64 m)

 

  
 (-1/2P) = - (1/64 m); 2P = 64 m; P = 32 m;

 

  
 Q = - (2/3)P = - (2/3)(32 m) = - 21.33 m

 

3. An inverted and regular image is formed with a mirror whose focal length is 15 ft. The image thus 

    formed is 0.25 times the size of the object. (A) What type of mirror is needed? (B) What must be 

    the object distance? (C) What must be the image distance?

 

   
 A concave mirror must be used since a regular image is a real image which are 

      only formed with a concave mirror.

 

  
 (1/P) + (1/Q) = (1/F); (1/P) + [1/((1/4)P)] = (1/15 ft)

 

   
(1/15 ft) = (1/P) + (4/P); (1/15 ft) = (5/P); P = 75 ft

 

   
 Q = (1/4)P = (1/4)(75 ft) = 18.75 ft

4. An upright image one-fifth the size of the object is observed in a mirror. The focal length of the mirror 

    is 24 m. (A) What type of mirror is used? (B) What will be the object distance? (C) What will be the 

    image distance?

 

   
A convex mirror must be used since an upright image is virtual and the image is also reduced.

 

   
(1/P) + (1/Q) = (1/F); (1/P) - [1/((1/5)P)] = - (1/24 m)

 

  
 (1/P) - (5/P) = - (1/24 m); - (4/P) = - (1/24 m); P = 96 m

 

   
Q = - (1/5)P = - (1/5)(96 m) = - 19.2 m

 

Problems

Go to the Magic Mirror to discover what might happen to a student who attempts to take the test in this chapter without solving all the necessary problems!
 

1. A concave mirror has a focal length of 10 cm. What is its radius of curvature?

 

2. The radius of curvature of a mirror is 8 cm. What is its focal length?

 

3. While you are standing and looking at the image of your feet in a plane mirror, you see a scratch 

    in the glass in your line of sight.  Assuming  that your height is 1.76 m, what is the approximate 

    height of the scratch from the floor?

 

4. A boy 152 cm tall stands 6 m from the opening of a pinhole camera which is 15 cm deep. How tall 

    is the boy’s image?

 

5. The light from a distant star is collected by a concave mirror. The radius of curvature of the mirror is 

    150 cm. How far from the mirror is the image formed?

 

6. The object is placed 25 cm from a concave mirror whose focal length is 5 cm. Where is the image 

    formed?

 

7. An object 25.4 cm high is placed 91.5 cm from a concave mirror whose focal length is 15 cm. 

   (A) Where is the image formed? 

   (B) How tall is the image?

 

8. A 30.5 cm high object is placed 50 cm from a spherical mirror and produces a real image 33.3 cm 

    from the mirror. 

   (A) What is the radius of curvature of the mirror?

   (B) What is the height of the image?

 

9. An object and its image in a concave mirror are the same height when the object is 36.4 cm from the 

    mirror. What is the focal length of the mirror?

10. A 2 cm tall object is placed 5 cm from a concave mirror whose focal length is  15 cm. 

     (A) Where is the image located? 

     (B) What is the height of the image?

 

11. A man 1.8 m tall stands in front of a mirror. What is the smallest plane vertical mirror that will allow 

     him to see a full length image of himself?

 

12. An object 5 cm tall is located at the 0.0 cm mark on a meter stick. A  25 cm focal length convex 

      mirror is placed at the 50 cm point. 

     (A) Where is the image formed? 

     (B) How tall is the image?

 

13. The image of the moon is formed by a concave mirror whose radius of curvature is 4 meters, at a

      time when the distance from Earth to the moon is 236,000 miles. Where is the image formed?

 

14. A 6 ft tall man stands 5 ft in front of a full length plane mirror. 

     (A) How tall is his image? 

     (B) Where is his image formed? 

     (C) If he walks 3 ft toward the mirror, how much closer to his image has he moved?

 

15. An object 1 m in front of a plane mirror. A man stands 3 m from this mirror and wishes to take a picture

     of the object’s image that he sees in the mirror. What distance must he adjust his camera to enable him 

     to take the picture?

 

16. A boy runs toward a plane mirror at the rate of 5 m/s. At what rate is the distance between the boy and 

      his image decreasing?

 

17. A motorist sees the image of a car in his convex rear-view mirror which has a focal length of 2 ft. 

     The car is 5 ft high and 20 ft away. What is the image’s: 

     (A) size

      (B) location

 

18. A man’s face is 4 inches away from a concave shaving mirror whose focal length is 8 inches. 

     (A) What is his image distance?

     (B) What is his magnification?

 

19. A concave mirror has a focal length of 20 cm. 

     (A) Where must an object be placed to form a virtual image twice as tall as the object? 

     (B) Where must an object be placed to form a real image twice as tall as the object?   

     (C) Where must an object be placed to form a real image one-half as tall as the object?

 

20. A convex mirror has a focal length of 20 cm. 

     (A) Where must an object be placed to form a virtual  image one-half as tall as the object?

     (B) Where must an object be placed to form a real image three times as tall as the object? 

     (C) Where must an object be placed to form a real image?

21. A mirror forms a virtual image that is five times the size of the object and is located 15 ft from the

      object (object to image distance). 

     (A) What is the focal length of the mirror? 

     (B) What is the object distance? 

     (C) What is the image distance?

 

22. A concave mirror is to form an image of the filament of a headlamp on a screen that is 4 m from the

      mirror. The filament is 5 mm in height and the image is to be 40 cm high. 

     (A) What should be the focal length of the mirror? 

     (B) How far from the mirror should the filament be located?

 

23. An object 1 cm tall is located 20 cm from the vertex of a spherical mirror whose radius of curvature 

      is 50 cm. 

     (A) What is the image location? 

     (B) What is the image size? 

     (C) Describe the image.

 

24. A concave spherical mirror has a radius of curvature of 50 cm. 

     (A) What two object locations will produce an image that is four times that of the object?

     (B) What is the image position in each situation?

     (C) Describe each image?

 

25. A man looks at himself in a concave shaving mirror whose radius of curvature is 48 inches. One of 

      his eyes are on the principle axis of the mirror and is located 12 inches from the vertex. 

     (A) What is the image location? 

     (B) What is the image’s magnification? 

     (C) Describe the image?

 

26. A spherical lamp bulb 2 inches in diameter is imaged by a 1 inch diameter steel ball bearing which

      is located 20 inches from the bulb. 

     (A) Where is the image formed? 

     (B) What is the bulb’s image?

 

27. A convex mirror is used as one of the rear-view mirrors on a truck. Prove that the image formed by

      such a mirror is always virtual, upright, and always smaller than the object.

 

28. An observer places his eye at a distance of ten times the radius to the left of the vertex of a sphere 

      and looks toward that sphere. 

      (A) Does he see an image of himself?

      (B) What is his image distance? 

      (C) Describe his image.

 

29. A concave mirror, with a radius of curvature of 22 cm, forms a virtual image at a distance of 20 cm 

      from the object. 

     (A) What is the object location? 

     (B) What is the magnification?

     (C)
If the descriptive terms “concave” and “virtual” are not given, provide solutions for other possible

           orientations.

30. An object is located 6 cm from a concave mirror and the mirror forms an image that is located 15 cm 

     from the object. What is the radius of curvature of this mirror?

 

31. Find the image distance when an object is placed at the following distance from a convex mirror 

     whose radius of curvature is 20 cm? 

     (A) 15 cm 

     (B) 25 cm

     (C) 35 cm

     (D) 45 cm.

 

32. A motorist sees the image of a car in his convex rear-view mirror. The mirror has a focal length of 

      3 ft while the car is 6 ft high and 15 ft away. 

     (A) What is the image size? 

     (B) What is the image location?

 

33. A concave mirror has a focal length of 30 cm. 

     (A) Where should an object be placed to produce a virtual image four times the size of the object?

     (B) What will be the image distance?

 

34. A convex mirror has a focal length of 40 cm. 

     (A) Where should an object be placed to produce a virtual image one-third as tall as the object?

    (B) Where should an object be placed to produce a virtual image twice as tall as the object?

 

35. An inverted and regular image is formed by a mirror whose focal length is 15 ft. If the image is 

     one-fourth as tall as the object:

     (A) What is the object location? 

     (B) What is the image location?

 

36. An upright image one-fifth the size of the object is observed in a mirror. The focal length of the mirror 

     is 24 m. 

     (A) What type of mirror must be used?

     (B) What must be the object distance? 

     (C) What must be the image distance?

 

37. An image of an object is to be formed on a screen 46 cm from the mirror whose focal length is 12 cm. 

     (A) How many object locations may be used?

     (B) What is(are) the(se) object location(s)? 

     (C) What is (will be the respective) image distance(s)?

 

 

38. A CONCAVE mirror has a radius of curvature of 27 cm.  At what TWO locations (numerical values)

       must you place an object that will enable us to observe an IMAGE that is six (6x) times larger than the

       object?  Include ALL possible situations.

39. An UPRIGHT image 4/9th the size of the object is observed with a mirror whose radius of curvature is

     56 m.   Determine the following, and include ALL possible situations.


(A) Type of reflective surface must be used


(B)  Object distance


(C)  Image distance

40. A trucker sees a REDUCED and UPRIGHT image in his curved side-view mirror.  The mirror has a 

      focal length of 8 ft and the IMAGE appears to be 6.5 ft within the mirror and also appears to be 3 ft in 

      height.  Determine the following, and include ALL possible situations.


(A)  Image magnification


(B)  Object location

41. A person places an eye 3 inches from a mirror with a focal length of 9 inches, and views an enlarged

      image.  Determine the following, and include ALL possible situations.


(A)  The distance from the mirror of the eye’s image.


(B)  The magnification provided by the mirror.

41. A mirror forms an upright image that appears 10 cm from the mirror and is one-sixth the size of the 

      object.  Determine the following, and include ALL possible situations.


(A) Kind of mirror used.


(B)  Focal length of the mirror.


(C)  Object distance from the mirror.

42. Where must one place an object in order to obtain an image that is 4 times the size of the object with a

       mirror whose radius of curvature is 26 cm?  Include ALL possible situations.

43. You are at an antique car show and observe your image in a hubcap of a car’s wheel while standing 

       5 feet from the car.  The hubcap’s radius of curvature is 15 feet.  Include ALL possible situations.


(A)  Draw a properly labeled ray diagram for the two possible shapes of the hubcap.


(B)  Determine the apparent image distance for ONE of the hubcaps, clearly indicating the shape of the

              hubcap.


(C)  Determine the magnification provided by this hubcap.

44. An upright image is 5/8th the size of the object is observed with a mirror whose focal length is 56 cm.


Determine the following, and include ALL possible situations.


(A)  Type of reflective surface used.


(B)  The object’s distance to the mirror.


(C)  The image’s distance.

45.  An image is 9/5th the size of the object is observed with a mirror whose focal length is 65 cm.  

       Determine the following, and include ALL possible situations.


(A) Type of reflective surface used.


(B)  The object’s distance to the mirror.


(C)  The image’s distance.

46. An inverted image 3/4th the size of the object is observed 16 m from the object.  Determine the 

      following, and include ALL possible situations.


(A) Type of reflective surface used.


(B)  The object’s distance to the mirror.


(C)  The image’s distance.

47.  A reversed image is observed 186 m from the object using an 84 cm focal length mirror.  Determine the

       following, and include ALL possible situations.


(A) Type of reflective surface used.


(B)  The object’s distance to the mirror.


(C)  The image’s distance.

48. A regular image is located 38 m from its object using a 20 m focal length reflective surface.

      Determine the following, and include ALL possible situations.

      (A) Type of reflective surface used.


(B)  The object’s distance to the mirror.


(C)  The image’s distance.

Self-Test

 

 

Multiple Choice:

 

1. An object is placed between “F” and “2F” from a concave mirror. Which of the following terms apply

     to the image formed? 

     (A) real, inverted, smaller; 
(C) real, inverted, larger; 

     (B) real, upright, reduced; 

(D) real, same size, inverted.

 

2. An object is placed beyond “2F” of a concave mirror. Which of the following BEST describe the 

     image? 

     (A) virtual; 


(C) enlarged;        

     (B) regular; 


(D) reversed.

 

3. An object is placed at a distance of twice the focal of a convex mirror. Which of the following BEST 

    describe the image?

    (A) real; 


  (C) inverted;   

    (B) upright;


  (D) enlarged.

 

4. A real image is always: 

    (A) regular and inverted;

(C) inverted and the same size; 

    (B) inverted and enlarged;   
(D) inverted and reduced.

 

5. An object is placed at a distance of “2F” from a concave mirror. Which of the following BEST describe

    the image? 

    (A) virtual; 

        (C) upright; 

    (B) regular;

        (D) reduced.

 

6. If the angle between the reflected ray and the plane mirror is 30o, the angle of incidence will be: 

    (A) 30o; 


(C) 90o; 

    (B) 60o; 


(D) 120o
 

7. If a person walks toward a large plane mirror at the rate of 2.5 m/s, he will be approaching his image 

    at the rate of: 

    (A) 2.5 m/s;


(C) 7.5 m/s; 

    (B) 5 m/s;    

(D) 10 m/s.

 

8. An image formed by the actual intersection of light rays must be: 

   (A) real;    


(C) upright; 

   (B) virtual; 


(D) distorted.

 

9. Virtual images are: 

    (A) usually inverted;

(C) always upright; 

    (B) usually upright; 

(D) not formed by plane mirrors.

 

10. In a concave mirror, images: 

    (A) are always reduced; 
(C) may be reduced or enlarged; 

    (B) are always enlarged; 
(D) are always inverted.

 

11. All of the following terms apply to images formed by convex mirrors EXCEPT:  

    (A) upright; 

(C) reduced; 

    (B) real; 


(D) virtual.

 

12. An object is placed between a mirror and the focal point of a concave mirror. All of the following 

     terms  apply to the image formed EXCEPT: 

    (A) real;      


(C) upright; 

    (B) reversed; 

(D) virtual.

 

13. All of the following terms apply to images formed by a plane mirror EXCEPT:  

     (A) real; 


(C) upright; 

     (B) reversed; 

(D) virtual.

 

14. A convex mirror is sometimes called a(n): 

     (A) parabolic mirror;        
(C) diverging mirror; 

     (B) converging mirror; 
(D) conjugate mirror.

15. The line perpendicular to the surface of a mirror is called:

     (A) a ray; 


(C) the secondary axis; 

     (B) a normal; 

(D) a reflection.

 

16. A 5 ft 8 inch tall person stands 10 ft from a large vertical plane mirror. While viewing his shoes in 

     the mirror, a mark is made on the mirror in his line of sight. The height of this mark above the floor is:

    (A) 17 inches; 

(C) 68 inches; 

    (B) 26 inches;

(D) 34 inches.

 

17. An object is placed 72 cm from a concave mirror having a focal length of  8 cm. The image 

     distance from the mirror is: 

     (A) 6 cm; 


(C) 12 cm; 

      B) 9 cm;     

(D) 16 cm.

 

18. A man 72 inches tall stands 20 ft from a pin-hole camera. An image is thus formed 6 inches 

     behind the pin-hole. The size of this image will be:    

     (A) 4.2 inches; 

(C) 2.6 inches; 

     (B) 3.5 inches; 

(D) 1.8 inches.

 

19. A convex mirror always produces an image that is: 

     (A) inverted;         

(C) enlarged; 

     (B) virtual;  

(D) in front of the  mirror.

 

20. A convex rear-view mirror on an automobile has a radius of curvature of  48 inches. The image 

     distance of an approaching automobile, when the automobile is 100 ft from the mirror is: 

     (A) 18 inches; 

(C) 24 inches; 

     (B) 20 inches;  

(D) 28 inches.

 

 

21. Room “A” is illuminated with four evenly spaced 50 c.p. lamps and is similar to room “B” which is 

     illuminated with one 200 c.p. lamp. Room “A” compared to room “B” will have: 

    (A) sharper shadows 
(C) less light 

    (B) softer shadows 

(D) more light
22. The part of an incandescent lamp bulb that actually gives off light is the:   

     (A) glass envelope 

(C) tungsten filament 


     (B) argon gas

(D) copper base
23. The apparent motion in “motion pictures” depends upon: 

     (A) the rate of magnification 

(C) persistence of vision      

     (B) the virtual image produced 
(D) chromatic aberration
24. If the illumination 1 ft from a candle or lamp is 12 ft-candles, then 2 ft from the same light source, 

      the illumination is: 

      (A) 1 ft-candle 
(C) 3 ft-candles
 (E) 6 ft-candles     



      (B) 2 ft-candles     (D) 4 ft-candles

Study the accompanying diagram and then answer questions #17-#18.
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25.  As the person at the right looks toward “B”, he sees the filament of the lamp along the illustrated 

       path. This indicates that: 

      (A) “A” is a lens 

(C) “A” and “B” are translucent 

      (B) “B” is a lens 

(D) “A” and “B” are transparent 
26. As “B” is rotated in the direction indicated in the diagram by the arrows, the filament seems to be 

     dimmer and then brighter. This indicates that:

     (A) only “A” is a Polaroid filter 
(C) neither “A” nor “B” are Polaroid filters

     (B) only “B” is a Polaroid filter 
(D) both “A” and “B” are Polaroid filters
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