Physics 116b Test 4  November 12, 2008

Name:_ kéux_

This is a 75 minute, closed book examination. Put answers in the boxes
provided (if any). If numerical answers are heeded, you must mclude umts
Any work needed to justify the answer must be shown in the space
provided, or as indicated on a separate piece of paper or elsewhere, on the
test. A correct answer without the necessary justifying work may not -
receive any credit. DO NOT tear the formula sheet off the back of the
exam. :

Total pomts for each problem wﬂl appear in the table below andin()
besnde each problem number. Do what is eaSIest first. AVOID glanomg at
anyone else's paper durlng the exam, No means of oommunlcatlon
between other students or outS|de partles |s allowed The honor code is in
effect, : : :

You must do all the problems on this test.

Proble | Description- - = | Max Score. | Score: -
i Short Ans 20

2 EM waves, '10

: Polarization

3 _Lenses, Mirrors 10

Total ’ 40




1) Short Ans_Wer (Show Your Work!)

a) One of the reasons dlamond is so desrrable is because the hlgh lndex of
~ refraction of diamond causes lots of lnternal reflections. The dlamond appears to
sparkle! if the critical-angle for: diamond is- about 24 degrees what is the index of
_' refraotlon of d:amond’? (3 pts) _ :
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-b) 5 If you bu1lt 2 adentioaliy shaped oonverglng Ienses but you made one out of ﬂ|nt
glass (n=1 .66) and 'you made the other out of orown' .‘1,-'52 WhICh one
- has the Iongest focal !ength’? (explaln) (2 pts) I
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c) A dlﬁraotxon gratlng has 2000 Ilnes/cm Ltght of wavelength 560nm !s |nC|dent

_perpendlou!ar to the plane of the gratlng At what angle is the 2nCI order max&ma
found’P (3 pts) '

1) 6.4 degrees ST ) :: ;0@ |
IV) 16.2 degrees
V)34.1degrees .. . . .




1) Short Answer cont'd (Show Your Work!)

_d) What is the separatlon between 2 silts 1f the f:rst mlmma IS found at an angle of
23 degrees when light is mcndent normal!y on 2 slits and a dlﬁractlon [
interference pattern forms? Asstume the wavelength of the laser you used was
632.8 nm and that the actual width: of each silt is irrelevant. (3 pts)
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e) About how thick does the wail of a soap bubble need to be in order for you to
see a bright spot if 550 nm light is incident normally on the soap bubble?
(Assume the soap bubble is mostly water with n=1.33) (3 pts)

sSoep b"‘!"ﬁlé/ 3@4‘- « 6%)({_ N—‘{ lection 'Fe"c)m«=--

|+
Y138 nm jV€&+eV n >0 _ S 2w ~T0 =0 %"’m‘ma
lll) 206 nm LY = ‘X/V\ ccOomm
V) 275 nm 2o 2SI T103nm
V) 414 nm r= a0l

fy Find the |mage forthe ObjeCt in air and plastlc Iens shown below usmg graph:cal
methods (ray tracing) (4 pts.) Is the image real- 0|j wrtuai'?l(z pts)




2) Polarization (Show your workl). - o

Un-polarized light is incident upon 2 polarizers. These polarlzers have their
polarizing axes oriented at 20 degrees relative to each other (as shown below)

If the incident light has an average m_t”"’ _ity_‘of | = 20 W/m?, what is the average
intensity of the transm:tted hght’? (nght 1s movmg :n the y dlrectlon as shown )
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Describe (with an equation for a travelung wave) the time and position dependent
Electric field portion of the transmitted light as a single traveling wave. (Assume
the wave travels at 8 speed of c and has a wavelength of 500nm ) (Spts)
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3) Lenses (Show your Work!)

An overhead projector is being made with a diverging and a converging lens as
shown in the figure below. The [focal length| of the converging lens is |f|=

cm, and the [focal length| of the diverging lens is [f|= 20 cm. If the distance from
the slide to the first lens is 30cm, and the distance from the second lens to the
screen is 200cm, what must the separatlon X, between the 2 lenses be in order
to make this desngn work? (5 pts.) What is the overall magnification of the -

system? (5 pts) (Do not change the 30 cm or the 200 cm, Just xl)
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