
A convex lens is a converging lens When an object is located
between f and 2f a real image will form on the far

side of the
lens.object

2fIf f f

image7

real lightraysTheimageforms at an image
distance di2f

intersect to form
a real

imageWecan use the lens equation to confirm this result

frac1ffrac1d0frac1dirightarrowfrac1difrac1ffrac1d0
fd0f then frac1difrac1ffrac1f0rightarrowdifrac10infty
1fd02f then frac1difrac1ffrac12ffrac22ffrac12ffrac12frightarrowdi2f

no image

formsThis

means for fd02f the image distance will

be between 2f and infty This supports our first result



When the object is located between a and 2f the image
forms between f and

2f.object
2ff

image2f f

9
real light
rays intersect
to form a real image rfloor

Using the lens equation to

confirm:Ifd0infty frac1ffrac1d0frac1dirightarrowfrac1difrac1ffrac1d0frac1ffrac1inftyfrac1f
dif

If
d02ffrac1difrac1ffrac12ffrac22ffrac12ffrac12frightarrowdi2f

This confirms that for 2fd0infty the image distance
will be between f and 2f



A concave lens is a diverging lens A diverging lens always
produces virtual images

7real lightrays
diverge and can
not form arealobjectffimageΔ

image.virtual
light

rays intersecttoformvirtual

imageNowlet'squantify this by using the lens equation
Given object distance d029 cm and focal length

f25cm negative because it's a diverging lens

frac1ffrac1d0frac1dirightarrowfrac1difrac1ffrac1d0frac125frac1290074cm1
di134cm
measured on the same side of the
lens as the object confirming it
is a virtual image



rightharpoondown

object f f
image

Given diverging lens f12cm
objectheight h09cm
object distance d024cm

Need to find magnification since himd0 and

magnification is mfracdid0
So we need to find the

image distance

frac1ffrac1d0frac1dirightarrowfrac1difrac1ffrac1d0frac112frac124frac224frac124frac324difrac24cm38cm

Now the magnification

mfracdid0left8cmright033
himh0left033rightleft9cmright3cm

image is upright



Converging lens with f34am object distance d080 cm

frac1ffrac1d0frac1dirightarrowfrac1difrac1ffrac1d0frac134frac18000169cm1
di59cm

The imageforms at 59 cm from the lens Because the

image distance is positive the image is a real image
and forms on the far side of the lens opposite side
to where the object is located

Converging lens f24cm

eye diameter distance from lens to retina imagedistance

di25cm

frac1ffrac1d0frac1dirightarrowfrac1d0frac1ffrac1difrac124frac12500167cm1
d060cm The apple object is
located 60 cm from the eye



A nearsighted person can only focus on objects closer than
her far point the maximum distance at which she
can see clearly Everything beyond that appears blurry
The job of the corrective lens is not to magnify the
apple but to create a virtual image of the apple
at a distance she can see clearly A diverging lens
produces an image closer to the eye than the

actual object placing it within the range where the

nearsighted person can

focus.Thelens must take the apple at 7 meters away
and produce a virtual image of it no farther
than her far point from her

eye.Theglasses sit 2 5 am in front of her eyes so all

distances must be measured from the lens not

from her

eyes.Object
distance apple to lens d07m0025m

d06975m

The fav point of her eye is 62 cm from her eye which
is 062m0025m0595m from the lens



The lens must form the virtual image no farther than
0 595m in front of the lens on the same side as the

object For a diverging lens a virtual image on the

same side of the lens as the object means the image
distance is negative di0595m

Applying the lens equation

frac1ffrac1dofrac1difrac16975frac105951537m1
Converting to power

The power of a lens in diopters is simply the inverse

of the focal length in meters

1 ower frac1f154D
The negative power confirms this is a diverging lens
as expected for nearsightedness If you look at a

prescription for eyeglasses for a nearsighted person
you will find that the optical power is negative and
given in units of diopters The lens spreads the light
rays from the distant apple outward justenough
that they appear to the eye to be coming from a

point within her 62cm range allowing her to focus
on them clearly



We're given d005m and f033m We need to
find di

frac1ffrac1d0frac1dirightarrowfrac1difrac1ffrac1d0frac1033frac105103m1
di097m



Given upright image m is positive
m195

object distance d0175cm
converging lens f is positive

a To find the image distance without knowing the
focal length we can use the magnification

mfracdid0rightarrowdimd0left195rightleft175cmright
di341cm negative virtual image

b Now we know both d0 and di so we can use the

lens equation to find the focal length

frac1ffrac1d0frac1difrac1175frac134100278cm1
f359cm positive value converging lens


