Pin Hole Camera

1.
Complete the diagram showing how an inverted image is produced on the screen of a pin-hole camera.







2.
What is the effect on the image produced in a pin-hole camera of making the pin hole a little larger?

3.
An object 5 cm high is place 8 cm in front of a horizontally held pin-hole camera.  The distance from the pin hole to the screen is 20 cm.  Draw a scale diagram of the arrangement, making clear the horizontal and vertical scales that you have chosen, and use the diagram to find the height of the image on the screen.

Plane Mirrors
1.
Complete the sketch to show how the ray of light reflects from the two mirrors.  Draw in the normals to each mirror and label the angles of incidence and reflection.






If the two mirrors are at 900 to each other and the angle of incidence on the first mirror is 600 what is the angle of incidence on the second mirror?

2.
The diagram shows an object arrow in front of a plane mirror.  Add the image of the arrow to the diagram and draw 2 rays of light from the head of the arrow, which travel by reflection from the mirror to a suitably placed eye. 




3.
State the five properties of the image produced in a plane mirror.



i



ii



iii



iv



v

Lenses



A lens has a focal length of 20 cm.  Use a scale diagram to describe in as much detail as possible the nature and position of the image of


(a)
an object 2 cm high placed 30 cm from the optical centre of the lens.



(b)
an object 2 cm high placed 10 cm from the optical centre.

Lenses

1.
A 20 cm focal length lens produces a real magnified image which is 3 x the size of the object.  Use a scale diagram to find how far, measured along the principal axis, the 
object is from the image?

2.
A 20 cm focal length lens produces a virtual magnified image which is 3 x the size of the object.  Use a scale diagram to find how far, measured along the principal axis, the object is from the image?

Optical Instruments
1. Draw a diagram of a slide projector.  Label the concave mirror, condenser, object slide, projection lens and image.
















2. In order to produce a larger image with a slide projector, the screen is moved further away from the projector.  This also involves refocussing the image by moving the projection lens.  Should the lens be moved closer to the slide or further away?  Explain your answer – diagrams might help but are not necessary.










How does the human eye refocus on an object which is further away?





3. How does the human eye change to cope with changes in the intensity (brightness) of the light entering the eye?





4. State the two ways in which a camera is adjusted to compensate for changes in light intensity.

Electromagnetic Spectrum.
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1.
SYMBOL 103 \f "Symbol"-rays, X-rays, ultra-violet light, visible light, infra-red radiation, radar waves and radio waves are all examples of sections of the electro-magnetic spectrum.  They all travel at a speed of 3 x 108 m/s in a vacuum.  State three other properties which are common to all of the waves in the spectrum.
2.
(a)
What are X-rays detected by?

(b)
Give a typical wavelength for an X-ray.
3.
Yellow light has a wavelength of about 6 x 10-7 m.  What is the frequency for yellow light?
4.
A certain well known v.h.f. radio program has a frequency of 100 MHz.


(a)
What does v.h.f. mean?

(b)
What is the wavelength transmitted by this radio station?
5.
State a use of ultra-violet radiation.

Electromagnetic Spectrum

The table below has spaces for brief information about (any) three different section of the electromagnetic spectrum.

You might need to know that all electromagnitic waves travel at 3 x 108 m/s.

	Type of Wave
	Produced by
	Detected by
	typical wavelength/m
	typical frequency/Hz

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


The electromagnetic spectrum

1.
(a)
Draw a labelled diagram to show how a pure spectrum can be formed on a screen in the laboratory.

(b)
What is meant by the word pure in this context.
2.
Name THREE of the different regions of the electromagnetic spectrum.  For each region give a typical value of the wavelength, a suitable source of the radiation and one method of detection.  Present your answer in tabular form.
3.
(a)
Using the fact that the speed of all parts of the electromagnetic spectrum is 


3 x 108 m/s, calculate



(i)
the frequency of a wave of wavelength 1.5 km.


(ii)
the wavelength of a wave of frequency 93.1 MHz.


(b)
In which region of the spectrum are each of these two waves?

Wave Motion

1.
How does a transverse wave differ from a longitudinal wave?
2.
(a)
Draw a diagram to illustrate a transverse wave with a wavelength of 5 cm and an amplitude of 2 cm.

(b)
If the frequency of the wave is 2 Hz, what is the speed (velocity) of the wave?

(c)
How far will the crest of a wave move in 0.1 s?

(d)
Add to your original diagram the wave drawn in the new position it takes up after 0.1 s.

(e)
On your diagram indicate in several places the directions in which the medium has moved for the wave in its first position to take up its second position.

3.
(a)
What is meant by the diffraction of a wave?

(b)
Draw diagrams of a plane water wave being diffracted by



(i)

a slit about the same size as the wavelength.


(ii)
a slit about 10 wavelengths wide.
4.
Draw a diagram of a plane water wave being reflected from a plane reflector.
5.
Draw a diagram of a plane water wave being refracted as it enters a (shallow) 
region of water in which its speed is less.
6.
Which one of the 5 characteristics of waves (3 of which have been mentioned in questions 3, 4 and 5) is a property of a transverse wave, but not a longitudinal wave?
7.
Name the fifth characteristic property of all waves - not mentioned in any of the previous questions.
Sound/waves


1.
How does a transverse wave differ from a longitudinal wave?

2.
Describe a laboratory experiment to measure the speed of sound in air.  Your description should include a diagram of the apparatus, an account of the experiment and a statement of how to work out the result from the observations.

3.
A boy who is trying to find the speed of sound in air stands a certain distance from a vertical wall and claps his hands regularly at 2 claps per second.  


(a)
Draw a simple labelled diagram to illustrate the experiment.


(b)
If he finds that the echo from each clap arrives back at the time of the next clap and the speed of sound is 330 m/s, how far is he from the wall?

4.
(a)
What are the approximate values for the highest and lowest frequencies that you can hear?


(b)
If the speed of sound is 330 m/s, what are the wavelengths corresponding to these frequencies?

5.
Fill in the missing spaces in the table.

	Type of wave
	speed/m/s
	wavelength/m
	frequency/Hz

	sound in air
	330
	
	300

	
	3 x 108
	1000
	

	sound in water
	
	5
	300


6.
What are the two ways in which the pitch (frequency) sounded by a string on a musical instrument can be raised?

screen








object





pin hole











