E.5 Microscopes
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/ E.5 Microscopes

Say we have the following numbers.....
What’s the angular magnification exactly?
And approximately?

eye: X,, = 25cm,

microscope: f; = 1cm, f, = 2cm, L= 12.9cm.
object: x,; = 1.1cm, h_ = 6um.

4. Calculate angular size of image:

1. First find the angular size of object at near point: h, 1200um 3
" 6um 9| = X__ 387: 3.2x10rad
Orinpy = —> = = 2.4x10rad ’
A . 25cm

np

5. Calculate mg

2. Next find the first image’s location and height:
' 0 3.2x10°rad

1 1 1 ': X 11cm m,=—-—= —133
==z L L 1 ih=mhy = Tth = - (6um) = 60um " Oy 24x10°rad

Xq X 1.1 x, 1 ! Xo1 1.1cm

and approximation, just to
3. Then find the second image’s location and height: compare, is:
1 1 1 1 1 1 | X _38em LX,, (12.9cm)(25cm)
+—= — +— == x,=-38 h,=mh, =-"2h = _ - m, = ~ =161

XOZ Xi2 f2 —>19 Xil 2 —> XI2 38|: 2 AR on il 1.9cm (60“1’1’1) 1200“,1’11 0 .I:l f?_ (1cm)(2cm)



E.5 Telescopes
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E.5 Telescope

Say we have the following numbers.....
What’s the angular magnification exactly?
1Tk And approximately?
: microscope: f; = 10cm, f, = 2cm, L = 11.9cm.
object: x,; =3200m, h_,=2m.

I Xiz i

| d | 4. Calculate angular size of image:
1. First find the angular size of object at d: h. 1.24x1023m
O =-12== <10 =3.3x10°rad
h 2m X: 38cm

12

0 .= 0o
°@ " d  3200.119m

=6.25x10*rad

5. Calculate mg

2. Next find the first image’s location and height:
. é. -3
1 1 1 1 1 1 3 X, 0.10m L om=-4_33107rad g,
L Tt T t—= — %, =010 { hy=——"h = - (-2m) =6.2x107"m Oyq) 6.25x10rad
Xg X, f 3200 x, 0.0 | X, 3200m
and approximation, just to
3. Then find the second image’s location and height: compare, is:
: _ _ f
T VPO . T PP NET\ SR 1P YRS SR | PVRL U L
X, X, 19 x, 2 12 | X,» 1.9cm f, 2cm
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