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4. A pair of slitg (A) have a slit spacing d. Another pair of slits (B) are twice as far apart, 2d. For which
pair of slits wil] the Spacing between bright fringes be the greatest?
@ Slits A
(b)  Slits B
{c) Neither; the distance from the central maximum to the first bright fringe is independent of the
slit spacing o '

9. Light travels from air into a soap bubble. The wave that reflects off the front surface of the soap bubble
(that is exposed to air) will be phase shifted

(a 0° (i.e. not phase shifted),
@ 180° (ie. 1 /2a wavelength)@

of refraction of gasoline is 1.38, the index of refraction of water is 1.33, and the wavelength of green
tight is about 54 nm. What is the minimum possible thickness of the gasoline layer directly beneath

you? [ "«f‘-' P Mﬂv‘*”“{“ & e J‘(ruc'{." ol /\Lt { . /f:f

(a} 540 nm
(b) 196 nm
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7. The bending of waves around a barrier, such ag what occurs with waves incident on g single slit, jg
called

@ diffraction
(b)  interference
(c)  reflection
(d)  refraction
(e) scattering

8. The bending of light due to jig Speeding up or slowing down when it travels from one medium to
another medium, sych as what happens when light travels from air to glass, is called

{a)  diffraction
(b)  interference
(¢)  refection
@ refraction
{e) scattering

9. As light travels from air to water, which of these quantities stays the same?

(a)  speed
(b) wavelength
frequency

{d)  both speed and wavelength

(¢)  none of the above
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10. A ray of light passes from glass (n = 1.50) into air (n = 1.00) as shown below.

Glass sz

Air

T

The incident light ray in the glass is at an angle of 35° with respect to the normal. What is the angle
of the ray (with respect to the normal) as it travels through the air?

(a)  63.7° 5:@(((1’ /cd'_,,:

(b) 39.5° . AL T G

(c)  44.1° AT 61 2 z
(d) 48.6° LY Siapesy = (90 6¢

"

O Gy = S04 °

11. Two rays start in Material #1 and pass through Material #2 into Material #3 as shown below.

— /
11,

= \
1, 14
The correct relationship between the indices of refraction of the three materials is:
(ﬂ) ] < o < Ng 7'[\_2 e éé—\_d(! [<B w-J;V “v{’)}, — “}'L»—L L R P N / . 7(
11 > Na > Ny 7[ ﬁ
A Ly \z[ﬁnhzs ol 5 - o -
(C) Ny << Ma > ng é‘.‘.___._« ! QJ‘/ 2 ml(ﬂ/ © 0//{3 <#FLF

(d} My > My < Ny

12. The image in a convex mirror is il

{a)  always real. ,_,@_L_# -::w'ﬁs:.m..;g?_-‘_wm
F 5

b)™y always virtual.
{(c)  neither of the above because it depends on the object distance,

13. A concave makeup mirror is designed so that a person 0.30 m in front of it sees a virtual image at a
distance of —1.2 m. What is the focal length of the mirror?

(a) 25 m / ( _ ..._[
(b) 0.30m < T £
{¢) 0075 m /
(d) 024m e L = = _f
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a closer to the mirrored surface. ot 7[L-£>. PP
(b}  further from the mirrored surface. L/
@ in the same place as before.
(d)  tfurther to the left.
(e)  further to the right.
15. A mirror has a focal length f = —0.3 m. What is the radius of the mirror and what type of mirror is

it?

b)  concave mirror, £ = 0.3 m
¢)  concave mirror, R = 0.6 m
) convex mirror, R = 0.15 m

&) convex mirror, 1 = 0.3 m

@ convex mirror, £ = 0.6 m

{(a)  concave mirrer, R =0.15m @ - 2/‘)C/

14. If the observing eye is moved to the new position shown, the image it sees in the plane mirror will
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Section 2. Problem Solving

16. A converging lens of focal length f = +40 cm is shown below. The object, a toy Eiffel Tower, is 100
cm from the vertex of the mirror.

Lens

15\\4\X

: 6 7 8

v T

(a) Sketch a ray emanating from the top of the object that is parallel to the optfic axis. Show both the L {\
incident and refracted rays. Your sketch should be neat and clear.

(b) Sketch a ray emanating from the top of the object that passes through the center of the lens. Show (\
both the incident and refracted rays. Your sketch should be neat and clear.

(c) Sketch a ray emanating from the top of the object that passes through the focal point before passing k | \
through the lens. Sketch both the incident and refracted rays. Your sketch should be neat and clear.

(d) Sketch the image of the object. (Hint: it occurs near one of the number points in the image.) \ L'>
(e) Calculate the image distance.
(5)
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{g) Is the imag@r virtual (circle one); is itr upright {circle one) ,@r enlarged U:,D

(circle one). Explain your reasoning for each of your answers.
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17. A double-slit arrangement is used to determine the wavelength of light from a laser. The pattern of

fringes is viewed on a screen 2.50 m from the slits. The slits are 6.0 x 107 % m apart. The distance
from the center fringe to the third bright fringe away from the center is 0.050 m.

‘\,\.D\
(a) What is the wavelength of the light?
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(b) If the screen is brought closer, will the fringes get closer together or farther apart? For full credit
you must explain your reasoning using a picture or an equation
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