19-11.

19-12.

19-13.

19-14.

In a Snellen chart letters in the 20/20 row should subtend an angle of 6 = 5’ = 5/60° = 0.001454 rad and
details should subtend an angle 6 = 1’ = 0.0002909 rad. Heights on the screen a distance of D =5 ft from
the eye are related to these angles by the relation y=D6. So

20/20 row: y; = D ;= (60in) (0.001454 rad) = 0.0872 in, Ya=y/5=0.0174in.
20/15 row: yr = (15/20)41,20/20 = 0.00654 in, yq= /5 = 0.00131 in.

20/300 row: yr = (300/20)y1,20/20 = 1.308 in, ya= /5=0.262in.

20/100 row: y; = (100/20),20/20 = 0.436 in, yq = y1/5 = 0.0872in.

20/60 row: y = (60/20)y1.20/20 = 0.262 in, yg4= y;/5=0.0523 in.

Objects 25 cm from the eye should form images 125 cm from the eye. Since the lens is 25 cm from the eye
this implies object and image distances of s=23.5cm and s’ = — 123.5 cm.

(a) The nceded power is then

11 1
==

P= s’ 0235m 1.235m

s

}, =3.45/m=3.45D

(b) Assuming that the eye alone has a far point at infinity, the far point with the lenses is the object posi-
tion at which the corrective lenses form an image at — oo. The object distance sg, from the glasses is
found as,

P=
This corresponds to a distance of 30.5 cm from the eye. The range of clear vision is expanded if the correc-

tion is for a distance further than the normal near point.

() The lens should place the image of an object at infinity at the eye’s far point. So.

(b) The new near point is the object position that places an image 15 cm from the eve:

1. 1 1 1
P—-—2/m-—-;+?—;—m#8—0.214lll—21.4cn]

(c) Adjusting the procedure for a lens 2 cm from the eye:

1 1 1 1 1 1
P"7—§+§7—_oo+?—_—0.48m——2'0831)
1. 1 1 1
P——2083/m—;+?—;—m=>s—0.178m—178<:m

The needed power is —2.083 D and the near point is 17.8 cm from the glasses or 19.8 ¢cm from the eye.

(a) —1.50 D to correct for myopia; — 1.50 D to correct for astigmatism, cylinder axis horizontal
(b) —2.00 D to correct for simple myopia

(c) +2.00 D to correct for simple hyperopia

(d) +2.00 D to correct for hyperopia; — 1.50 D for astigmatism, cylinder axis horizontal




18-15. The unaided far point is the image position for ob
position for objects at the corrected near point.

jects at infinity. The unaided near point is the image

. . 1 1,1 1 1 f_pot 1 1
(a)Rnghteyefarpomt.P---——?D—;+;-—§+;;=>s—f—P———_TD— Zm= 14.3cm
The unaided far point is 14.3 cm from the eye.
Righteyenearpoint:P=l=—7D=l+l=—1—+l=>s’=—0.0732m=—7.32cm

f s s 015m s’
The unaided near point is 7.32 cm from the eye.
int: P=lo_sp=lp1_ 1,1, . 1_ 1 _ 1 _
Left eye far point: P=- = 5D—;+?-—oo+s,=>s— =P=T3D gm= 20cm
The unaided far point is 20 cm from the eye.
Lefteyenearpoint:P=l=—5D=l+l=;+—l—=>s’=—-0.0857m=—8.57cm
f s s 015m s’

The unaided near point is 8.57 cm from the eye.

(b) The corrected far point is the object position that places an image at the unaided far point. The cor-

rected near point point is the object position that
wrong lens, then:

1 1

5D=—+—,=1
s S

s

Right eye far point: 1”=l
The far point with the wrong lens is 50.2 cm.

1

s—/:

1

8

Right eye near point: P= 1 5D= -i— +

The near point with the wrong lens is 11.5 cm.

1

?=

1

~7p=1y
S

This answer is nonsensc as the object position can

Left eye far point: P=%_

s =0.20m

places an image at the unaided near point. With the

1
o 0115m=115em
~0.0732m
1

=>s5s=-0.0m

not be negative for a single lens. This means that the

eye must strain to see object at infinity. The relaxed eye will not sce anything clearly. So the far point
with the wrong lens is infinity but the eye must strain to sce the far-away objects.

1

Sl

Lyt
s

-7D=14
The near point with the wrong lens is 21.4 cm.

Left eye near point: P= 1

1

m =5=0.214m=21.4cm
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