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Note: Answer all questions.

Q1/ Are the following sentences right (√) or wrong (X)? Correct the wrong ones (you can only change underlined words, no marks without corrections).                                                                       (16 Marks)
1. For low relief in optical mineralogy, the indices of the mineral and surrounding medium differ by greater than 0.12 RI units. 
2. According to sign of elongation in crystals, crystals elongated parallel to the fast direction have a positive sign of elongation.
3. Relief in the optical mineralogy is equal to the difference between the high and low refractive indexes for the same orientation of the crystal. 
4. In uniaxial minerals, the light that has vibrated parallel to an ω direction while in the crystal comes out in the interference figure in a pattern that is radial to the melatope. 

5. In the polarized microscope if the path difference between two waves polarized in the same plane is an integral number of waves, nλ, it said that the waves are completely out of phase.

6. Minerals that crystallize in the tetragonal crystal system are biaxial.
7. Concerning to the becke line in minerals under plane polarizered light, if nmin> noil the grain acts as a diverging lens.

8. Quarter wave plate is usually made of gypsum and produces 550 nm retardation.
Q2/ Give a reason for two of the followings:                                                                                    (8 Marks)
1- Isotropic minerals are dark under polarizered light.
2- Becke line appears along grain boundary in plane polarizered light.  

3- Flash figure interference figure appears in the uniaxial minerals.
Q3/ Define four of the following scientific terms as used in optical mineralogy:                          (8 marks)     
1- Isogyre   2- Pleochroism   3-Refractive index   4- Retardation     5- Snell's low
Q4/ Calculate the interference color for a mineral crystal produce a retardation of 550 nm, and then draw the produced wave.                                                                                                                                                 (10 Marks)
Q5/ Complete the following off-centered uniaxial interference figures and then answers the following questions:                                                                                                                                             (8 Marks)

1- Determine optical sign for each crystal.                                                                   
2- Which accessory plate is used for each crystal for determining optical sign?
3- For determining optic sign for a mineral with high retardation, it is better to use quartz wedge accessory plate. Why?
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Q1/

1. X  strong
2. X  negative
3.  X birefringence 

4. X concentric
5. X in phase
6. X uniaxial 

7. X convergent
8. X Quarter wave plate

Q2/
1-  


· Isotropic minerals do no. affect the polarization direction of the light which has passed through lower polarizer. 

· Light which passes through the mineral is absorbed by the upper polar. 

2- It interpreted to be produced as a result of the lens effect and/ or internal reflection effect.
3- because the vibration direction, of the indecatrix, within the field of view are mostly parallel to polarization direction of the microscobe.
Q3/

· Refractive index (n) n = C/Cm is the ratio of the speed of light in a vacuum, C, to the speed of light in a material through which it passes, Cm.

· According to optical properties of minerals under polarizer, when a crystal exhibits more than one absorption color it is said to have pleochroism.
· retardation is equal to the thickness of the crystal times the birefringence, D = t(N - n).
· An optical figure composed of a blank cross (if uniaxial) or a series of spectrally colored curves or rings with two black parabolic curves called isogyres (if biaxial).
· When light strikes an interface between two substances with different refractive indices, two things occur. An incident ray of light striking the interface at an angle, i, measured between a line perpendicular to the interface and the propagation direction of the incident ray, will be reflected off the interface at the same angle, i. In other words the angle of reflection is equal to the angle of incidence. If the second substance is transparent to light, then a ray of light will enter the substance with different refractive index, and will be refracted, or bent, at an angle r, the angle of refraction. The angle of refraction is dependent on the angle of incidence and the refractive index of the materials on either side of the interface according to Snell's Law:

· ni sin (i) = nr sin (r)

Q4/ L = 100 sin2 [(Δ/λ)180o]




Interference color is reddish violet   or 1° red
Q5/

                                A                                                                                                 B

                                 -                                                                -                                             

                         Mica (1/4 λ)                                                                                   Gypsum (λ)


In the case of high retardation, mica or gypsum plates add colors to isochromes  This will cause misleading in determining optic sign. Quartz wedge plate, which depend on isochromes movement instead of adding colors, will give more accurate results.
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