Problem set for astigmatic lenses 2011
1. You have a plano cylinder lens made with CR-39 (regular plastic, index 1.56) with a radius of .20m.  What is the power of this lens?

Answer:  Recall Power (F)= n’-n/r    so F=.56/.2 = 2.8D

2. You are given a lens (index 1.56) with a radius of .25m, where is the focal point of that lens?

Answer: Recall that F=n’-n/r, so the power of that lens is 2.24D.  Then recall that F=1/f, so the focal point (f) is at 45cm.

3. A patient presents with new onset diplopia, and you determine that it is a right hyper, worse on right gaze and worse on right head tilt.  How can you use the Maddox rod to determine which muscle is involved. Which muscle IS involved?

Answer:

First put the Maddox rod over the right eye with the stripes oriented vertically so the patient will see a horizontal red line. This line will appear to be below the white light (you can use a prism bar to quantitate the magnitude of the deviation).  Next, orient the stripes vertically (patient sees horizontal bar) and when the patient looks to the right, it will appear that the line is further away from the white light than on left gaze.  Now, have the patient tilt their head and he tells you the deviation is greater on tilt to the right.



The paretic muscle is therefore the LIO!

4. Where will the red line appear if a patient has a right exotropia? Which way should you orient the Maddox rod?
Answer:  The red line will appear to the LEFT of the white light (crossed diplopia). Orient the Maddox rod with stripes VERTICAL.

5. You have a toric lens with the following power:  +3.00= +1.00 x 180.  Define the positions of the two line foci produced by an object at 50 cm from the lens.  Where is the interval of Sturm located?

Answer:

You need to remember the formula 1/do + 1/di= 1/f          Recall that F=1/f2
Think about the optic cross for this Rx.


[image: image1]
So, take each meridian separately.  
For the +4.00 meridian, .50+di=.25  Solve for di and you get .50 cm as an image position.

For the +3.00 meridian  .50+di=.33 and solve for di to get .66 cm as image position.

Therefore the conoid of sturm occurs between 50 cm and 66 cm away from the lens.

Where is the CLC? At the spherical equivalent.

6.  What is the spherical equivalent of the following Rx?  -15.00 = -3.50 x 045

Answer:  transpose to plus cyl if you wish (-18.50 + 3.50 x 135) then take ½ the cyl plus the sphere.  = -16.75

7. Where is the circle of least confusion (in diopters)  for the above Rx? 
Answer: At -16.75 diopters! Same as the spherical equivalent!!  You can solve for the spatial location using the same method as problem number 5.
8. What is the power at 60 degrees for the following Rx : pl -3.50 x 180 ? 
Answer:  Recall the formula for this is the cylinder power (sin2 the angle that you are looking for).   So, you get:
-3.50(sin260)= 2.62D.
9. Be able to write the cross cylinder form for the following Rx.’s

a.  -1.00 + 10.00 x 045

b.  -2.00 + 5.00 x 090

c.  +3.00 – 4.00 x 132

d.  -3.50 -2.50 x 180

10. Which of the following prescriptions represents a Jackson cross cylinder lens?
a. -1.00 = +2.00 x 040

b. -2.00 = -2.00 X 090

c. +0.50 = +1.00 X 180

d. +0.50 = +1.25 x 180

Answer: A. Remember that a JCC lens has the cyl power equal to 2X the sphere power with the opposite sign. The orientation of the cyl is really irrelevant. 
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