P2310 Homework #3 Solutions
5.55:
The image on the screen must be real and so si is positive:
1/25 + 1/100 = -2/R, and so R = -40 cm.

5.58:

We want MT = si/so = yi/yo = (1 cm)/(100 cm) = 0.01.  Since so = 1000 cm:

|si| = soMT = (1000)(0.01) = 10 cm. For the focal length:

1/so + 1/si = 1/f and so 1/f = = 1/1000 + 1/10 = 101/1000 and f = 9.9 cm.

5.60:

MT = -si/so = yi/yo and since (equation 5.3):

si = fso/(so – f) and since f = -R/2 we have MT = -f/(so – f) = -( -R/2)/(so + R/2)

So: MT = R/(2so + R)
5.77:

For the objective: 1/20 + 1/sio = ¼ and so sio = 5 m. For the eyepiece: 1/0.3 + 1/sie = 1/0.6 and so sie = -0.6 m.  Thus MTo = -5/20 = -0.25 and MTe = -(-0.6)/0.3 = 2.0 and so for the totals we have: MTo MTe = -0.5
5.88:

(a) For the objective: 1/27 + 1/si = 1/25 and so si = 338 mm. So the objective to eyepiece separation is 338 + 25 = 363 mm.
(b) MTo = -si/so = -338/27 = -12.5, while the eyepiece has a magnification of doD = 254/25 = 10.2. Thus the total magnification is: M = (-12.5)(10.2) = -127.5

5.91:

The limit of resolution is min = 1.22/D so with  = 500 x 10-9 nm and D = 2.4 m:
min = 2.54 x 10-7 radians. Similarly, this should correspond the apparent angular size of the lettering: min = 1.0 x 10-2 m/Distance and so Distance = 39000 m.

