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Phys 4
(1) What is the critical angle (in degrees) for visible light going from air (with na; = 1.00) into

glass (with nglass = 1.5)7
(a) 88.4 (b) 786 (c)41.8 (d) 18.3 @) The critical angle is not deﬁned‘.)

an'icmo
=0; | Fil— Total nternal o Mecdion occurs w hen n,zn, ,
‘ Geriticel MOT when nen, So [Bvitieeg = unde iaecd
=choite (%)
Farmaffy " W Ba g 2 h, s :j
$0°7 Breiting Z- BFTSH (%/Mi) = artSig {;'.5/;-00)
= arsia ()-2)
So M e u.ha(tnt'-‘vl\q-oi‘_d—]

n, @

n, (90as5)

=~ o
=’_5 62’70

(2) A lens has a convex front surface with a radius of curvature of 20 cm, and a back surface that
is flat. It is made-of dense flint glass, with n = 1.67. What is the focal length (in cm) of this lens?
(a) 20 (c) 40 (d) 10 (e) 50
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(3) At a distance of 13.5 km from a radio transmitter, the amplitude of electric field strength is
measured to be 0.35 V/m. What is the total power emitted by the transmitter? [Hint: The area

of a sphere is 477?.] _
(b) 4.66 x10* W (c) 1.31 x10° W () 8.43 x10%8 W
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(4) An object is placed 30 cm in front of a concave mirror with a focal length of 15 cm. What is
, Frd— M=%

the magnification? (a) 2 (b) 1
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(5) A microscope is made of two lenses. The one in front is called the objective lens, and the
one in back is called the eyepiece. The objective lens has fy = +1.00 cm, and the eyepiece has
fe = +1.25 cm. The two lenses are separated by a distance of 4.00 cm. If an object is 1.50 cm in
front of the objective lens, where (in c¢m) will the final image from the eyepiece be located?
(b) =9.00 (c) —10.00 (d) —12.00 (e) —23.00
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(6) All convex mirrors have radius of curvature R < 0. All convex mirrors therefore have focal
length f < 0. All convex mirrors have image distance ¢ < 0. All mirrors have:

1,11
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where p is the object distance and p > 0 always, by convention. All convex mirrors therefore show
images that are: I+ p>0 and F<0, 4ﬂv475 true For a conwVex mudror,
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Box your final answer. No work = No credit on this part.
Problems.

(A) A laser with a circular cross section is used to suspend a spherical aluminum bead in Earth’s
gravitational field. by balancing the force coming from the radiation pressure against the downward

N Q ;E fq't gravitational force. The bead has a mass of 1.0 X 10 6 grams and a radius of 3.5 x 107 cm. Sone
&Ry 7 helpful information is:

/’\\\ g = 9.80665 m/s*:  Fyuuy = mg: Volume of a sphere = %Trrj: Area of a circle = 772,
\;’/ (i) What is the radiation intensity (in W/ m?) needed to support the aluminmmu bead. assuming

A
the bead absorbs all the incident laser light?
!“““""’“"! (iii) Tf the laser beam has a radius of 0.050 cm. what is the power (in Watts) required for this
™

M

e

the bead reflects all the incident laser light?”
(ii) What is the radiation intensity (in W/ m?) needed to support the alunimun bead, assuming

R-0 050 laser?
- (iv) What is the maximun magnetic field (in 1) of this laser light?
=50 ¥10 (v) What is the maximum electric field (in V/m) of this laser light?
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(B) A ray of light travels from point A to point B in a medium with index of refraction n;, and
then from point B to point C in another medium that has index of refraction m». Fermat's principle
states that this ray of light travels from point A to point B, and then from point B to point C,
in the minimum possible time. Use the figure on this page and some geometry, trigonometry.
and calculus to show that this implies Snell’s law, nysind, = nysinfy. [Hint: recall that time =
distance/speed, and that n = ¢/v. Recall also that to find the minimum time it takes a ray of light
to travel a distance, take the first derivative with respect to distance, and set it equal to zero.]

]

X

FQ_rmqf"; Prfﬂ(l"’l{ $+ﬁ+c'5 "HM']L {'he ff”hz
it fakes A ray of Leht 4o treved |
From pot A te poot B a<d

)éwﬁ\ Paw!f & -,'p paiﬁ'f'c, mu;f’ be =«

- ﬂ( p{ " 6" e
e - —_ ‘(» 4.{- — —L“f' Az = g B éfz =
Paisi i , B0 - {'mw AT ‘ge D) Y, —'Jc 222 sSice NZ= ol i ik

{'fahﬂ:[fg_______-f"‘z*?"‘—p— hzja-x"y)t* (!-7—7)‘]
5 <

/

Sinca hy the Pythagorcan fheorewm, oA P = xz-fyzz 2
ad b oo, (Lg—%) + N-y")") .

Tb J]‘w\A ‘&"tc PN Wl {;{vfoﬁ/

I’Q'he-beif the {reeks Arom celewlbuc s i

d Yo _ _g;ﬂ__,_,,;_}_@f&___h"‘;_{'— _b]
== | Tmma® g e F iy
:> h')( — “7,, (CY—X)

J¥14y2 J’(L)(FX)-L_+ (LY‘Y)TZ:

——

P = By (L=>) ! Do the homeworfr problems
A A Yourse LA
| —1 avd te PrectriQ @xams.
N e i B
% Y P




	Scan_0001
	Scan_0002
	Scan_0003
	Scan_0004
	Scan_0005

