
QI CAMERA OBSCURA

-
-

G) DRAW THE IMAGE FORMED

ON THE SCREEN DUE TO

THE THREE LIGHTS :

PINHOLE
CAMERA)
-

:&'s ( aperture
÷:

- / :Nii
. / i

,
'

→

b) If WE MAKE THE APERTURE LARGER , WE

CAN LET MORE LIGHT IN BUT @ WHAT Expense?

C) SHOW How RAYS TRAVEL To form
AN IMAGE of THE BULB & BASEBALL .

WHY IS THE IMAGE of THE BALL SO
PINHOLE

MUCH DIMMER THAN THE
,
BULB ? CAMERA

IMAGE of THE
#

D



i

.

¥

÷::



Q2 Reflection
- -

a) . DRAW THE IMAGE FORMED ON

THE SCREEN of THE PINHOLE CAMERA

By THE FOLLOWING ARRANGEMENT :

PINHOLE

q.FI?cIiIIIer-cecror3an-megnApERZceREI
+ ftp.ssm.+

•

z g
-

POINT
SOURCES

b) WHAT if WE ADD A
"

BAFFLE
"

WHICH

ABSORBS ANY RAYS THAT STRIKE IT ?

Mirror
-

4¥
• I .

c-
BAFFLE



c) If in par> b) WE REPLACE THE

CAMERA of your Eye ,
THEN WHERE

DO THE point sources APPEAR To
"

come

from
" ? Suppose THAT your Eye is

ACCURATELY MODELED AS A PINHOLE

CAMERA ( AS DESCRIBED IN THE NOTES)
.

d) WHAT IMAGE Do WE OBTAIN FOR PART

b) if WE Remove THE GREEN point

SOURCE to CHANGE THE Mirror to A

Diffuse Reflector ?

Diffuser
-

¥
• ↳affcc



@3 REFRACTION / Dispersion
-

a) A Ray is INCIDENT ON A Transparent
y
RECTANGULAR

SLAB (E-G . GLASS or plastic) w/ AN INDEX

of REFRACTION Nz GREATER THAN Air 's (n , ) .

of '
saz, Tn ,

Fifins:
→

• SHOW THAT Oi = Ot
,
i. E . THAT THE SLAB

SHIFTS THE Ray But DOES NOT DEFLECT
-

IT.

• HOW IS THIS SHIFT DEPEND ON Nz ?

WHAT IF nzen ,
?

S
"

BOY . How DOES THE SHIFT DEPEND ON

Oi ? E. G . WHAT Happens WHEN Oi - o ?



b) How DOES THE IMAGE ON THE

SCREEN CHANGE By THE ADDI 7.on

F- THE SCAB BETWEEN THE TWO

point SOURCES & THE PINHOLE

camera ?
-

BEERS A-FIR

""
" | ⇐

an> so.⇒.

""

@ •
@ •

-

HINT : DRAW THE RAYS FROM EACH point SOURCE

THAT MAKE 17 To CAMERA SCREEN WHEN THERE is NO

SCAB . WHY Do THESE RAYS NO LONGER STRIKE

THE CAMERA SCREEN WHEN THE SCAB is INSERTED ?



C) DRAW THE cryAGE FORMED ON THE

CAMERA SCREEN , ASSUME THE SLAB

IS VERY DISPERSIVE i. E . THE INDEX
-

)

of Refraction changes Rapidly M

AWAVELENGTH :

nah, ) )#n , -
IT i¥
- -

----g-

s.
N ,

a

WHITE LIGHT

point SOURCE

( E. G . LIGHT BULB)



ANSWESSQI
a,

s

"÷
:

÷
" i:÷÷::÷:

"÷¥¥
'

¥
.



c) only VERY FEW OF THE BULB's Rays STRIKE THE

BALL
, d ofTE , ONLY VERY FEW STRIKE THE

SCREEN :

I



az ( '
-

"

•

IMAGE on screen

00

00

•

b)

t.IT?fIt
'

""

%"

§⇒fLE BLOCKS BEAM



I. III : Lines ofC) apparent
ORIGIN

\ I
^

"""""÷#4- .•

• PINHOLE CAMERA CANNOT
"

MEASURE
"

DEPTH . A spot ON THE

SCREEN

"

APPEARS
"

To come from SOMEWHERE ALONG THE 471
\ - - - -

JOINING THE CAMERA APERTURE To THE spot. NOTE IN THIS CASE

THE point SOURCES DO NOT LIE ALONG THE fifes
.

OF THEIR
"

APPARENT
"

- - - - -

ORIGIN .

So Two conclusions :

PROTECTION :
• IMAGES DO NOT CONTAIN THE FULL INFORMATION of THE IMAGED
- SURROUNDINGS (DEPTH INFO LOST ]

IMAGE#OBJECT: ° RADIATING Sources Do NOT Always LIE ALONG THE awe THEY
- APPEAR To LIE ON (MIRRORS) LENSES CAN DEFLECT RAYS

÷
Reflection rgertic>ion so THAT THEY

d) us' appear To ORIGINATE

ELSEWHERE .

''
'

i
Dim
RED

• ) . EACH point ON ¥7
Diffuse REFLECTOR

SCATTERS LIGHT AS

THOUGH 17 WERE A POINT
SOURCE .



Eas
fOt
' MOB

song Tnn

^
'Tagging
→

• By GEOMETRY (SLAB IS RECTANGULAR) :

Oa=⑦
• SNELL'S LAW :

n , since = Nz Sin OB

• SNELL'S Law : ⑦

n.sinoi-nzsinon.Fnzsinop-n.si not
-o, BEAM

is SHD , But Not

DEFLECTED !



( 93 (a) cone. )
• AS Nz INCREASES

, RAY DEFLECTION
INCREASES t so SHIFT INCREASES .

• If Nz e ni
, RAY SHIFTS

in opposite

Direction (To THE RIGHT in
-

)

OUR EXAMPLE )
• if Oi = O

, DEFLECTION GOES To ZERO

( Oa = Oi = o ) so SHIFT is ZERO
.

IN GENERAL
, Saif> INCREASES W/

INCREASING Oi .



↳) * ALL RAYS IN THIS PROBLEM ARE SAME COLOR ( I - E . WAVELENGTH)
.

DIAGRAM COLORS ARE JUST FOR clarity .

IMAGE on

scree

1BEFORE SLAB :

#I

• • T f

""f:÷÷÷÷÷^
a \

•

SP's SHIFT RIGHT → µr/SLABMs \ n

\ .

- fra.-
Hi>zinc screen

07047 SLAB

@
*point

sources •

EMIT RAYS
IN ALL Directions

.

only
SOME RAYS

STRIKE
CAMERA

SCREEN -



C) RAYS of ALL COLORS EMITTED IN ALL

Directions . only some Rays HIT

⑦
screen
-⇒¥

wa¥YnuHs N ,

sonars ÷÷÷"I:p:{EY.\
①%%q LIGHT

POINT SOURCE .

IMAGE ON SCREEN

MAHWAH


