Q23-14.  
An object is placed closer to a magnifying glass than the focal length.  


[image: image8.bmp]
What are the signs of  the focal length f, the object distance do, and  the image distance di?

B) f > 0, do > 0, di < 0.

C) f < 0, do > 0, di < 0.

D) f > 0, do < 0, di > 0.

E) f > 0, do > 0, di > 0.

If d​o = 5cm, |di| = 15 cm, and the object height ho is 1cm, what is the image height hi ?  

B) 2cm     C) 3cm     D) 4cm      E) None of these.

Answers: B), f > 0, do > 0, di < 0.  f is positive for converging lenses (f is negative for diverging lenses).  Object distance is positive, do >0, for real objects on the left of lens (always the case, in this course).  Image distance is negative , di​ < 0, for virtual objects on the left of the lens.

Image height is 3cm, C).  
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CT23-15. 
A person who is "near-sighted", or myopic,  cannot focus on faraway objects (objects at infinity) because the curvature of the person's eye-lens is too great.  This causes parallel rays (from a distant point source) to bend too much and focus in front of the retina.  The person sees a fuzzy patch of light rather than a sharp point.


[image: image4]
This person needs eyeglasses with lenses that are

B) converging

C) diverging


D) either converging or diverging, depending on much correction is needed.

[image: image1]Answer: diverging lens is needed, see diagram below. To be diverging, a lens must be thinner in the middle.  Eyeglasses to correct myopia are 
shaped like this:

The job of the eyeglasses is to take the real image at do =( and create a (virtual) image close enough so the myopic eye can focus on it.

In my case,  my myopia is so bad that I can focus on objects no further than 11cm from my eye.  So for my glasses, when the object is at infinity (do = (), the virtual image must be 11 cm from my eye, which means it must be about 9.5cm from the glasses (d​i = -9.5 cm = -0.095 m).  The lens equation says: 
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Diopters = 1/f, where f is in meters.  (Optometrists always indicate lens power in diopters.)


[image: image6]

Ch23-16.

An astronomical refracting telescope has 3/4 of its objective lens covered with a mask.


[image: image7]
The observer reports that, compared to the image with no mask, the image is 

B) unchanged.  

C) 3/4 covered.   

D) the same image, but 1/4 as bright.

E) the same image but 1/16 as bright.

Answer: the same image, but 1/4 as bright.

f  too short











|di|











|do|





optic axis





image (virtual!)








object








_1078203444

_1226055085.unknown

_952766470.unknown

