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1) REFRACTIVE INDEX (n) OF A MATERIAL When a ray of light is shone from air onto the flat face of a semi-circular block of transparent material which is denser than air, at any angle other than 90o, the ray changes direction on entering the material (due to a change in velocity) - The ray is refracted: normal



θair



On entering the material, the light ray bends towards the normal line - The angle θmaterial is always less than the angle θair. If you change θair several times, measure θair and θmaterial each time, then calculate values for sin θair and sin θmaterial, you can plot a graph of sin θair against sin θmaterial. The graph you obtain is a straight line passing through the origin: θ θ
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The constant is known as the refractive index of the material. It is given the symbol n. It does not have a unit : refractive index (n) =



sin θair sin θmaterial



.  +           % &   +   ,*  %  %                & * Example Calculate the refractive index of the glass block shown:
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Refractive Index and Frequency of Light The refractive index of a material depends on the frequency (colour) of the light hitting it. When white light passes through a glass prism, a visible spectrum is produced because each component colour of white light has a different frequency, so is refracted by a different amount.
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Violet is refracted more than red, so the refractive index for violet light must be greater than the refractive index for red light.



Refractive Index, Angles, Velocity and Wavelength of Light When light passes from air into a denser material such as glass: Its velocity decreases.



Its wavelength decreases.



Its frequency remains constant.



This equation shows the relationship between refractive index, angles, velocity of light and wavelength of light in air and a material:  #θ θ# θ θ
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2) CRITICAL ANGLE and TOTAL INTERNAL REFLECTION











 



When a monochromatic light ray is passed from air into a semi-circular crown glass block at an angle of incidence close to the normal line, most of the light ray is refracted into the air at the flat surface. A small amount of the light is reflected back into the glass by the flat surface - the dim, partially reflected light ray.



  44 



If the angle of incidence between the incoming light ray and the normal line is increased to 42o, most of the light ray is refracted along the flat surface into the air (at 90o to the normal line). A much larger amount of the light is reflected back into the glass by the flat surface - the partially reflected light ray is much brighter.







If the angle of incidence between the incoming light ray and the normal line is increased above the critical angle (42o), all of the light ray is reflected back into the glass by the flat surface. This is called TOTAL INTERNAL REFLECTION.



We call the angle of incidence at which this happens the CRITICAL ANGLE for the material. "      )   9 



Relationship Between Critical Angle and Refractive Index 90o
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At the critical angle (θ θc), θair = 90o. 0material



0material
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Experiment to Find the Critical Angle and Refractive Index of a Semi-Circular Plastic Block I passed a ray of red light into the plastic block. The angle of incidence between the ray and the normal line was small. Most of the light ray ______________ ___________________________________________ but a ______ amount of the light was ____________ ___________________________________________



I increased the angle of __________ between the incoming light ray and the normal line until most of the ray was __________ along the flat surface of the block (at ___ to the normal line). A much larger amount of light was ___________________________ ___________________________________________ The angle of incidence at which this happened is called the ___________ ______ for the material. Its value was ____.
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When I increased the angle of _________ between the incoming light ray and the normal a little bit further (above the ________ angle) ____________ ___________________________________________ - This is known as _______ _________ _________. Here is how I derived the relationship between the refractive index and critical angle of the plastic:



Here is how I calculated the refractive index of the plastic:
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4) Calculate. Calculate. Calculate the refractive refractive index of a substance substance which has a critical critical critical angle of. 42.5o. (a). (b). (c). (d). (e). 
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Free (unreacted) atoms consist of a tiny, central nucleus (containing particles called neutrons and protons) surrounded by particles called electrons.
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Draw a diagram to represent the energy levels for a hydrogen atom. .... lines of different frequency/wavelength, e.g., the sodium line emission spectrum shown below: For example: Atom X has 4 possible energy levels, as shown: .... The absorption line
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Electrons can move from one energy level to another energy level, but cannot .... orange lines in the sodium emission spectrum) - The brighter lines are caused ...
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State that each photon of electromagnetic radiation has an energy E = hf where h is Planck's constant ... and Albert Einstein proposed an alternative theory for ...
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Describe an experiment to show that photoelectric emission occurs when the ... The constant is named after Max Planck (Planck's constant) and is given the ... In air, a photon of yellow light has a wavelength of 589 nm (i.e., 589 x 10-9 m).
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the visible spectrum - in the infra-red or ultra-violet. Various such electron transitions (jumps) of different energy (and hence different frequency/wavelength) are ...
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ultrasound procedure. Why is this? Good contact is important. ..... For example in a telephone system? .... The distance from the centre of the lens to the principal ...
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Page 6 ... A galaxy is a group of stars, gases and dust held together by gravity. â€¢ The universe is all existing matter and space considered as a whole.
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Page 3 .... A galaxy is a group of stars, gases and dust held together by gravity. â€¢ The universe is all existing matter and space considered as a whole.
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National 5 Physics Summary Notes. Dynamics & Space. 3. F. Kastelein ..... galaxy. Universe everything we know to exist, all stars planets and galaxies. Scale of ...














[image: alt]





Vectors - with mr mackenzie 

beyond the limits of our solar system. Space exploration may also refer simply to the use of satellites, placed in orbit around the. Earth. Satellites. The Moon is a ...
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F = ma. Example. A toy car of mass 3 kg accelerates at 5 ms-2. Calculate the force acting on the car. Solution: Use F=ma. Know m = 3 kg a = 5 ms-2 so F = 3 x 5.
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(ii) green light; ... them) - An electric current (known as a ... light (which contains photons of all 7 colours of the visible spectrum - red, orange, yellow, green, blue,.
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The electricity supply to our homes, schools and factories from the National Grid is an ..... In this next online activity, observe the effect on the alternating current through a ...... http://phet.colorado.edu/en/simulation/circuit-construction-kit
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SQA Advanced Higher Physics Unit 3: Wave ... - with mr mackenzie 

Radian measurement of angles (Mechanics topic 3). â€¢ Simple harmonic motion (Mechanics topic 8). Learning .... All references in the hints are to online ..... We could, of course, have calculated f using f = v/Î» which gives the same answer. ..... T














[image: alt]
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with d.c. and a.c. sources to compare peak and r.m.s. values; .... would expect a 12 V supply to transform 12 joules of energy for every coulomb of charge that flows through ...... An alternative name for the depletion layer is the junction region.
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S3 Resistance Homework. Answer these questions in your homework jotter, showing full working. 1. The same three resistors are connected in different ways, as.
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A pupil builds the series circuit shown below. Calculate: (a) The total resistance in this circuit. (b) The current flowing through the 12Î© resistor. (c) The current ...
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If we supply heat to a solid, such as a piece of copper, the energy supplied is given to the copper particles. These start to vibrate more rapidly and with larger ...
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Forces and Work - with mr mackenzie 

Work and energy are the same thing. When a force moves something along any distance we say that work has been done and energy has been transformed ...
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1. Forces and Work. Energy can't be created or destroyed, it can only be changed from one type into another type. We call this rule conservation of energy. Work.
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1. (ii) It moves with constant velocity in the horizontal direction. (1) while accelerating due to the force of gravity in the vertical direction. (1). 2. (b) g = 9.8 (m s-2).
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ELECTRICITY is the common name for ELECTRICAL ENERGY. 1. ... We can supply this electrical energy through: ... (green and yellow striped plastic cover).
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We use many electrical appliances. ... Which type of electrical appliances cost the m ost to run? .... electric plug to its flex may suddenly become much larger.
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