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Write the answers below.
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1
The diagram below shows some apparatus setup by the pupil in a Physics Lab.
[image: image2.bmp][image: image3.bmp]
[image: image4.bmp]




The following is a list of steps taken by the pupil.

(1)
Move the object to and fro until a sharp image is formed side by side with it on the screen.

(2)
Place a plane mirror behind the lens.

(3)
Measure the distance between the lens and the screen.

(4)
Measure the distance between the light source and the plane mirror.


The correct order of steps required to find the focal length of a convex lens are


	A
	(1), (2), (3)
	B
	(2), (1), (3) 

	C
	(2), (1), (4)
	D
	(4), (1), (3)


2
The diagram shows the action of a magnifying glass. 

Which point is the principal focus of the lens?












3
Three ray diagrams are drawn below.



Which of the following ray diagram(s) are not correctly drawn?




	A
	(1) only
	B
	(2) only

	C
	(1) and (2) only
	D
	(2) and (3) only


4
The image of an object formed is smaller than the object when the object is placed 25 cm from a converging lens. When the object is placed 23 cm from the lens the image becomes slightly bigger than the object.
What is the approximate focal length of the lens?






	A
	6 cm
	B
	12 cm
	C
	23 cm
	D
	24 cm


5
A lens forms a blurred image of an object on a screen.







How can the image be focused on the screen?
	A
	by moving the object away from the lens and screen

	B
	by moving the screen away from the lens and screen

	C
	by using a brighter object at the same position

	D
	by using a lens of longer focal length at the same position


6
What is true for real images formed by a converging lens?
	A
	They are inverted.

	B
	They are on the same side of the lens as the object.

	C
	They can never be shown on a screen.

	D
	They cannot be seen by the human eye.


Questions 7 and 8 refer to the following diagram.





I is the image of object O after refraction through a lens (not shown).

7
Where is the lens?

	A
	P
	B
	Q
	C
	R
	D
	T


8
What is the focal length of the lens?

	A
	8 cm
	B
	10 cm
	C
	12 cm
	D
	14 cm


9
Which statement about the image formed by a diverging lens is correct?

	A
	They are inverted.

	B
	They are on the same side of the lens as the object.

	C
	They can be either real or virtual.

	D
	They cannot be seen by the human eye.


In the ray diagram shown, which ray is not correctly drawn?
 (a)






(b)



(c)






(d)




(e)






(f)



(g)






(h)

1
(i)

2
(a)
Fig. 2.1 shows 3 rays of light incident on a thin diverging lens. 



(i)
Complete Fig.2.1 to show the 3 rays of light after they pass through the lens.


(ii)
Explain why the rays of light change direction as they enter the lens.
	

	

	


(b)
A converging lens may produce a virtual image of an object.


State the position of the object to be placed.
	


(Modified N08Q6)
3
Fig. 3.1 shows a full scale diagram of the image seen through a lens.
The object is the word :HONG KAH SEC SCHOOL.





(Modified N03Q3)
 


(a)
State two properties of the image formed by the lens.



   [2]

	



(b)
Calculate the magnification produced by the lens from Fig. 3.1.


   [1]

(c)
On Fig. 3.2, draw accurately a ray diagram to show how the image is formed.


Mark clearly the focal length of the lens and the image formed.


   [3] 








4
A Compact Disc (CD) is an optical disc used to store digital data. A laser disc recorder uses a lens to focus a parallel beam of light to a point in the CD provided the CD is at the correct height from the lens. 






(Modified N01Q4)











Fig. 4.1 shows the CD in the correct position, and Fig. 4.2 shows the CD 0.5 mm too high. Each drawing is 10 times larger than the true size of the optical system.

(a)
From Fig. 4.1, estimate the focal length of the lens.

	



(b)
Describe what happens to the light as it enters the plastic disc.
	

	

	

	


(c)
(i)
Complete Fig. 4.2 to show the rays of light inside the plastic disc. 

(ii)
Measure and state the diameter of the spot of light formed on the bottom of the disc in Fig. 4.2. You should take account of the scale of the diagram.

	



(d)
State one adjustment that may be made to the lens in Fig. 4.2 so that the rays meet at a point on the bottom of the disc.

	



CHALLENGING PROBLEMS





Marks: _______/11
5.
(a)
A room is 450 cm across. Mandy holds a thin converging lens 250 cm from a wall. 
The lens casts a clear image of a window on this wall. 

(i)
Draw a ray diagram (use the given scale) on the graph below to illustrate how the image of the window is formed. 


(ii)
On your diagram, mark the position of the principal focus of the lens with a cross, F. Hence, determine the focal length of the converging lens. 
    [4]



Focal length of the converging lens is _____________.

5.
(c)
A hole is then drilled into the converging lens as shown in Fig. 5.1. 


[image: image1]


State and explain the changes (if any) to the image of the window seen on the wall, if this converging lens is used as in (b) above.
   [2]

	

	


6
Fig. 6.1 (not drawn to scale) shows two parallel beams of light from the top and bottom of the sun incident on a thin converging lens.
(a)
Complete the diagram to show the effect of the lens on the rays of light and hence mark the position of the image of the sun.


 
  

   [2]






(b)
State a reason why the rays from a point at the top of the sun can be considered parallel.






 
   
   

   [1]

	

	


(c)
A converging lens of focal length 2.0 m produces an image of the sun of diameter 1.84 cm.  Calculate the diameter of the sun if the sun is 1.5 x 1011 m away from earth.






   

 

   [2]
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