Instructions: - Read the Procedure, Use virtual simulation and click on the instructions, Follow the steps and complete the experiment. Fill Aim , Apparatus, Theory, Procedure, Observations  , Result and Precautions . Time:20 minutes
Refraction through glass slab

Learning Objective : To Prove the laws of refraction through Glass Slab experiment 

Name:  Nidhi Sarah Johnson                    Date:  04/11/2020                                      Grade 10 C

Aim:
	To trace the path of a ray of light passing through a rectangular glass slab for different angles of incidence. Measure the angle of incidence, angle of refraction, angle of emergence and interpret the result.



Apparatus:
	A drawing board, rectangular glass slab, office pins, sheet of white paper, a protractor and sharply pointed pencil.



Theory:
	When light travels through something else, such as glass, diamond, or plastic, it travels at a different speed. The speed of light in a given material is related to a quantity called the index of refraction, n, which is defined as the ratio of the speed of light in vacuum to the speed of light in the medium.

Index of refraction:
 n = c / v,
, where the speed of light in a medium is 'v' and 'c' is the speed of light in vacuum.

During Refraction:
(i) Angle of incidence = Angle of emergence.
(ii) Incident ray and emergent ray are parallel

Rules of refraction:

Rule 1: When a light ray travels from a rarer medium to a denser medium, the light ray bends towards the normal.
Rule 2: When a light ray travels from a denser medium to a rarer medium, the light ray bends away from the normal.

Angle of Incidence (i): The angle formed between the normal and incident ray is called angle of incidence.

Angle of Refraction (r): The angle formed between the refracted and normal ray is called angle of refraction.

Angle of Emergence (e): The angle formed between the normal and emergent ray is called angle of emergence.

Examples of refraction:
If you place a pencil in a glass of water, you will see that the pencil appears to be bent. Now, you know for a fact that the pencil is not bent at all, it just appears to be so. This is the effect of refraction of light.




Procedure
	1. Fix a sheet of white paper on a drawing board with drawing pins. Place the given glass slab nearly in the middle of the sheet.
2. Mark the boundary of the glass slab with a sharp pencil and label it as PQRS after removing the slab from its position.
3. On the line PQ mark a point E and draw a normal N1EN2 at it. Draw a line AE making angle AEN1 with the normal. The angle should neither too small nor too large (say about 40 degree).
4. Now place the glass slab again on its boundary PQRS and fix two pins A and B vertically about 10 cm apart on the line AE (say points A and B).
5. Look through the glass slab along the plane of the paper from the side SR and move your head until the images of the two pins A and B are seen clearly. Closing your one eye, adjust the position of your head in such a way that the images of the pins A and B lie in the same straight line.
6. Fix two other pins C and D vertically in such a way that the images of the pins A and B and pins C and D, all these four, lie in the same straight line. Ensure that the feet of the pins (not their heads ) lie in the same straight line.
7. Remove the slab and also the pins from the board and encircle the pin-pricks on the paper, with a sharp pencil.
8. Join the points D and C and produce the line DC towards the slab so that it meets the boundary line RS at the point F. Join the points e and F. Thus for the incident ray represented by line AE, the refracted ray and the emergent ray are represented by EF and FD respectively.
9. On the line RS draw a normal N1'FN2'  at point F. Now, with a protractor, measure angle AEN1, angle FEN2 and angle DFN2' labeled as angle i, angle r and angle e respectively. 
10. Now place the glass slab at some other position on the sheet of paper fixed on the board and repeat all the above steps again taking another angle of incidence.
11. Measure the angle of incidence i.e angle of refraction, angle of emergence, again.
12. Make a record of your observations in the observation table as shown below.



Observation   
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Result:
	· Angle of incidence is equal to angle of emergence.
· Angle of incidence is greater than angle of refract
· As the angle of incidence increases, lateral displacement also increases. They are directly proportional.
· Laws of Refraction are proven:
1. The incident ray, the normal ray and the refracted ray, all lie in the same plane.
2. The ratio of the sine of angle of incidence to the sine of angle of refraction is a constant quantity for the two given media. This law is also known as Snell’s law.
sin I / sin R 
= Sin(45) / Sin(28.13) = 1.49 (approx.)
This constant value is called the refractive index of the second medium with respect to the first.




Precautions:
	1. The glass slab should be perfectly rectangular with all its faces smooth.
2. The drawing board should be soft so that pins can be easily fixed on it.
3. The angle of incidence should lie between 30° and 60°.
4. All pins base should lie in straight line.
5. While fixing the pins P and Q or the pins R and S, care should be taken to maintain a distance of about 5 cm between the two pins.
6. Draw thin lines using a sharp pencil.
7. Use a good quality protractor having clear markings.
8. Place the protractor correctly to measure the angles.
9. Perpendiculars should be drawn correctly.
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Observation Table
S.NO.

Ang. of Incidencei Ang. of refraction zr  Ang. of emergence ze  zi-ce (Degree) Displacement D (cm.)
1 a5 28.13 a5 0 6.58

2 55 331 55 0 8.9




