Physical Sciences Gr. 11 Long Questions 


4.     GEOMETRIC OPTICS
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1.    A learner uses a magnifying glass for various experiments. He first allows the rays of the sun to pass through the magnifying glass and he moves the glass until the rays meet at a single point on the other of the lens. The learner then measures the distance between the lens and the point where the rays meet. He finds it to be 4 cm. 

The learner now uses the magnifying glass to view an ant. He finds that he gets a clear image of the ant when the ant is 2,5 cm away from the lens.  The ant is 1 cm long. 

a)   What type of lens does a magnifying glass have?

b)   What is the point where the rays meet called?

c)   What name is given to the distance between the lens and the point where the rays meet?

d)   Use a ray diagram to determine the length of the image of the ant, as well as the distance of the image from the optical centre of the lens. (Represent the ant by an arrow) 

e)   What properties does the image formed by a magnifying glass have?

f)   Calculate the magnification of the image.

2.   Compare the human eye and the camera by completing the following table:

	
	EYE
	CAMERA

	Where is image formed?
	
	

	Name the opening through which light enters 
	
	

	How is amount of light controlled?
	
	

	Means of focusing the image
	
	


3.   

	SALT (South African Large Telescope) Is the largest reflecting telescope in the Southern hemisphere. It was fully operational in 2005. It has a large mirror with which to detect and study distant stars and galaxies. This large mirror consists of an array of 91 smaller hexagonal mirrors, making it the largest effective mirror of any telescope on earth.



a)   Where is SALT built?


b)   Why was this site chosen to build the telescope?


c)   What is the diameter of the large mirror?

4.  a)   Sometimes a person’s eyes cannot focus on nearby objects.  

i)   What is this eye defect called?

    

ii)   Where in the eye of a person with this defect does the 

                        image form?



iii)  What type of lens would have to be used in glasses to 

                        correct this eye defect for this person?

     b)    What does the term astigmatism mean?

     c)   Old people often have to hold a book far away from their eyes to 

           focus properly.



i)   Explain why this is so.



ii)   What type of lens is often prescribed for older people to 

                        correct this problem?
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4.  SOLUTIONS
1.      a)   Convex (converging) lens


b)   Focal point



c)   Focal length (distance)


d)

         e)   Virtual, upright, enlarged


f)  magnification = image length      magnification = image distance

                                       object length                               object distance

                                    = 2,7 cm                                      = 6,7 cm
                                        1 cm                                           2,5 cm

                                    = 2,7                                            = 2,68 = 2,7

2.   

	
	EYE
	CAMERA

	Where is image formed?
	On retina at the back of the eye
	On the photographic film

	Name the opening through which light enters 
	Pupil
	Aperture

	How is amount of light controlled?
	The iris can contract or relax to change the size of the pupil
	The diaphragm can change the size of the aperture 

	Means of focusing the image
	Lens of the eye becomes more convex or more concave to change the focal point of the lens (accommodation)
	The lens has to be moved closer to or further away from the film to adjust the focus (mostly automatically)


3.   a)   Sutherland, in the Northern Cape

      b)   Sutherland is isolated and has very little pollution to obscure the  light from space.

      c)   11m in diameter 

4.   a)   i)   Short sightedness (myopia)

            ii)  Image is formed in front of the retina and is not properly focused.

            iii) Concave lenses

      b)   The lens or cornea of the eye is not uniform and the image is not equally clear in all areas.

      c)   i)   The muscles of the lens lose their ability to change the curvature of the lens and older people tend to become more longsighted.

           ii)   Bifocal or multi-focal lenses

5.   
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Objective





The compound microscope uses two   convex lenses, the objective and the ocular, to enlarge the image of very small objects.





Draw a ray diagram to show how the two lenses produce the final image.





Image length:  2,7 cm


Image distance:  6,7 cm











Ocular





Real, enlarged, inverted intermediate image








Virtual, enlarged, inverted final image
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