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PHYSICS 242 EXAM 13dSi2 PAGE 1 OF 2 NAME JAMES L, Havwes A
AT THE RIGHT OF THE PAGE, FILL IN THE “o” OF THE BEST ANSWER FOR E‘(AIVIPLE de.
>IF YOU DON'T KNOW IT, RULE OUT THE OBVIOUSLY WRONG ANSWERS AND THEN GUESS. <
RECALL THAT 2z RADIANS = 360 DEGREES.

1. The device called a refracting uses two lenses to form a virtual image of the original distant
object. (That image has a large net angular magnification.)

a) virtualizer b) interferometer - ¢) microscope d) telescope a0 bo co de 1.

2. In using the cquation 2y = m A in this block, m is the

a) mass of the wavelength  ¢) number of Michel’s son’s interfering melers

b) lateral magnification d) number of {ringes moving past-a point a0 bo co de 2.
3. An ideal approached by laser light, light has a single vacuum wavelength.
a) monochromatic b) telescope ¢) Michelson d) microscope ae bo co do 3.

4. Light moving in air (n = 1.000) hiis perpendicular to a water (n = 1.333) surface. That light reflecis back 11110
the air with a phase change upon reflection of ; k¢

a) xrad b) 0.333 rad c) 80° d) zero a8 bo co do 4.

5. By conservation of energy for an insulating thin fllm a reflection maximum gives a transmission _2
while a reflection minimum gives a transmission ¢

a) minimum, minimum C) maximum, maximuim
b) maximum, minimum d) minimum, maximum a0 bo co de 5.

6. To correctly find the minimum, non-zero thickness of a thin film (normal incidence, all dielectrics) for a given
wavelength, we use m = __in the equation 2¢= (m + %)/l and m = _| _ in the equation 2¢ = mA.

a)0,0 b) 1,1 €) 0,1 d)1,0 a0 bo ce do 6.

7. Light moving in an n = 1.333 dielectric medium reflects off an n = 1.000 dicleciric medium (normal incidence).
The phase change for this reflection is

a) o rad b) 0.333 rad c) 90° d) zero a0 bo co de 7.,

8. The angular magnification is defined by the equation

aAyms= il by M= 8’ )M Y d)m*g-: ac be co do 8
m= 3 9 = y — 0 i A

9. Monochromatic coherent light waves of wavelength 555 nm leave two rectangular slits in phase. When they

arrive at point P, wave 2 has traveled 666 nm iarther than wave 1. There are no reflections. The phase difference

between the two waves at point P is

/\‘ =555 ([,

2w
a) 555 === 666 rad b) 555 === 666 degrees C) 66—6—555 rad d) %S‘SS degreces a® bo co do O

10. When two identical waves arrive at a point out of phase (for example), maximum constructive
interference occurs.

a) 2m radians b) & radians ¢) 2x degrees d) —-180° as bo co do 10.

11. The equation we use for a Michelson interferometer is

a)2t=m A b)2y=m A ¢) d sin = mA d)2t=(m+%)?» ao be co do 11.
12. In this biock, means having a definite constant phase relation.
&) Microscopic b) coherence ¢) telescopic d) conphasation ao be co do 12.

13. The index of refraction of a thin dielectric film is greater than 1. There is vacuum on both sides of the film.
For a reflection maximum, we could use >/

a)2nm=(m+Dig  b)2r=(m+DAo Q)2=(n+HAg  d)2mr=(n+Plo ae bo co do 13.
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14. The device called a uses two lenses to form a virtual image of the original nearby object.
(That image has a large net angular magnification.)

a) virtualizer b) interferometer ¢) microscope d) telescope a0 bo ce do 14
15. You wish to use a magnifier as discussed in our textbook to give a lateral magnification of infinity and an
angular magnification of 3.2. It should be a , lens of focal length cm.

, 3 S /39 .25

a) zoom, 3.2(25) b) dlvergmg,f ¢) converging, 375 d) flat, o ao bo ce do 15.

16.In2t=m A, mis
25f°m be co do 16

17. Light of vacuum wavelength 543 nm is incident normally on a thin horizontal dielectric film. The light’s
wavelength is 357 nm in the dielectric medium above the thin film, 388 nm in the thin film itself, and 408 nm in

the dielectric medium below the thin (ilm. In the equation 21 = mA, the correct value of A is nm.

a) the latcral magnification  b) a whole number, 2 1 ¢) the film’s mass  d)

a) 357 b) 543 0388 d) 408 a0 bo ce do 17.

18. In Problem 17 above, the ndex of refraction of the film equals

543 e
a) 357 b) cxactly onc ) 2—4@% d) % a0 bo ce do 18

19. Maximum destructive interference occurs when the oscillations of two identical waves at a point are

a) in phase b) incoherenti ¢) perpendicular d) = radians out of phase a0 bo c¢o de 19.

20. Coherent laser light is split into two beams. The two beams come back together at point P, with a path lengfh
of 106.3 wavelengths for beam 2 and 84.3 wavelengths for beam 1. The beams have a phase difference at point P

due solely to their path difference. That phase difference is degrees.
360 360 2 360
a) m—- m b) 360(106.3 = 84.3) C) 7(]06.3 = 84.3) d) m ao be co do 20;'
21. Using a Michelson interferometer with monochromatic light, you move the movable mirror 89.0 um and 321
dark fringes move past a point in the interference pattern. Therefore, the light’s wavelength is pm .
321(89.0) 89.0 2(89.0) )
Q) ——5— b) 2(321)(89.0) c) 3G20) d) =357 ao bo co de 21

22. A magnilier has an angular magnification of 3.2. The angle subtended at your eye by the object is 5.5" when
the object is 25 c¢m from your eye and the magnifier is not present. Y ou then use the magnifier as discussed in this ~
block (you place the object in the magnifier’s focal plane). Then the angle subtended at your eye by the image seen
through the magnifier is )

/

&

25 5.5°

a) 3= cm b) 35 €)3.2x 55 d)3.2x25rad a0 be Lpg /do 22.
23. We correcily use the equation 27 = mA for a reflection minimum from a thin film (normal-incidence, all
dielectrics). Therelore, we must have / phase shifi(s) of 7 rad upon reflection from the film boundaries.

a)2(motOorl) b) 1 (not Oor 2) c)Oor2(not 1) d) O (not 1 or 2) aoc be co do 23.

24. The center-io-cenier distance between two rectangular slits is 2.53 wavelengths. The largest value of the sine

function is 1. We find the largest possible angle for the center of a bright fringe of that wavelength usingm = __
/ 5 ) ’ - MA | o
sSia =1 ¢ i [“( cinlin) O £2/N siag=l (W ZL, /AL ) Sw«g t= 5 vhale 2.535/480 -

a)2 br2.35" 03 dy1 a@ bo co do 24

25. Consider two rectangular slits coherent emitting coherent monochromatic light rays in phase. For maximum
constructive interference, our equation says their path difference should equal a whole number of wavelengths.
Thus we showed in class yesterday that their phase difference when they arrive at a point on a distant screen

equals (in terms of their angle with the normal.) DN A AT
o= v ';5’:‘{ 22t (L dsial}=mA / AN = dsy 2w N T a5
& 2 a2 . 4 o
a) A b) 2x0 c) 22 dsin 6 d) m sin 0 a0 bo/ co ) de 25.
2 A -

26. The index of refraction of a thin dielectric film 1s greater than 1. There is vacuum on both sides "oF the film.
For a reflection minimum, we could use

a) 2nt = mAg b) 2t =mAg c) 2t=nAg d) 2mt = nAp a@ bo co do 26.




