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Make sure you fill in the bubbles for your name and student number on the bubble sheet, as well as the “Special Code.” Use a
soft pencil to mark the bubble sheets. Complete the problems on this paper clearly showing your work and reasoning

Do not tear this sheet off!
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Make sure you fill in the bubbles for your name and student number on the bubble sheet, as well as the “Special Code.” Use a
soft pencil to mark the bubble sheets. Complete the problems on this paper clearly showing your work and reasoning:

[Point values are in square brackets. Multiple choice questions are 2 pts
each]

1. Which of the following equations expresses a wave trav-
elling in the positive y direction.

a) y(x,p) = Asintkx— wt + @)
x(y,) = A sin(ky — ot + @)
oyt =Asintkx + wt-¢@)
d) x(y,r) = Asin(ky + wt— @)

e) none of the above

2. A plane wave is incident on a flat piece of material with
an index of refraction n. Attime t=0, the wavefrontis a
distance d away from the surface of the material. At time
t=t1, the wavefront is at the position of the material inter-
face. How far into the material (d’ ) the wavefront has the
wavefront propagated by time t=2t1?

et ('

f=2f[

gg) d’ = cti/n

b) d’ =2cti/n
c) d’ =ct/(2n)
d) d'=ctn

e) None of the above

Shown is the diffraction pattern of light intensity formed
by light passing through a rectangular opening in a
screen. Which is the shape of the opening?

The magnification of a refracting telescope is given as
M = —feyelfobj- Which of the following is NOT an assump-

tion required for this to be true?

a) Theobjectis atinfinity

b) The distance between objective and eyepiece is feye+/ob;

d) the lenses can be approximated as thin lenses

the eye is placed at the focal point of the eyepiece.

e) all of the above are required.

A person is 1.6 m tall and views herself in a flat wall mir-
ror. What is the minimum height of the mirror which will
allow her to see her entire body from head to toe?

¢ 3.2m
d) itdependson her distance from the mirror

e) none of the above

You are directly facing the centre of a rainbow. Your
shadow is on the ground. The shadow is

a) behind you

L~
7 p]

. b) infrontofyou

c) onyour leftside
d) onvyourrightside

e) any of the above depending on the time of day.
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Make sure you fill in the bubbles for your name and student number on the bubble sheet, as well as the “Special Code.” Use a
soft pencil to mark the bubble sheets. Complete the problems on this paper clearly showing your work and reasoning:

7. Athinlens is made in such a way that the object and its 9. If the kinetic energy of an electron is doubled, by what
image are at equal distance from the lens. If the lens is factor is the de Broglie wavelength multiplied?
not flat then itis

a) 2
a) adiverging lens with the object at the focal point b v

2

b) adiverging lens with the object at twice the focal length

o 1
¢) aconverging lens with the object at the focal length
F d) 12
@ a converging lens with the object at twice the focal length ;i«)

xwe} 12

e) none of the above

; 10. Annie Liebovitz takes a photograph at f/4 and then takes
8. In aCameraObscura a small hole in the wall of a dark a second photo of the same person, with the same light-

room allows an tmaqe “?f a we'II-ht‘ object outside to b? ing, at f/8. In order for the brightness of both images to
formed on a screen inside which is on the wall opposite be the same, the exposure time of the second photo
the hole. If the distance between the screen and small ’

X . . must be
hole is decreased, the size of the image

a) twice the first
increases

@ b) one-half the first
decreases

o " four times the first
is unchanged

‘d) one-fourth the first.

e) none of the above

11. The drawing shows a section of a spherical mirror. The centre of the circular section of the mirror is at C.

a) Carefully draw a ray diagram on the figure to locate the position of the image of the object O formed by the mirror. Label the im-

age position with “i". [5] /’Q T 13 mha

3 = @/ ww
J=F2/2= 363 e
Q' (mead)= 66 ww
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Make sure you fill in the bubbles for your name and student number on the bubble sheet, as well as the,lfjsp/é‘cial Code.” Use a
soft pencil to mark the bubble sheets. Complete the problems on this paper clearly showing your work and reasoning.

b) Measure the diagram and calculate the focal length of the mirror (in mm) from your measurements assuming small angles. (3]

f= RI/ZZ ;Lé/z::gé.fwm

¢) Predict the position of the image based on your focal length and the object position. (4]
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Make sure you fill in the bubbles for your name and student number on the bubble sheet, as well as the “Special Code.” Use a
soft pencil to mark the bubble sheets. Complete the problems on this paper clearly showing your work and reasoning.

12. The following is a two-slitinterference pattern. Assume that the pattern is formed with 600 nm Iaser on a screen which is
0.5 m from the slits and that the bright fringes are 1 mm apart. ' :

a) What s the separation of the slits? [5]
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b) Calculate th ’dth of each slit assuming both have equal widths [5].
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Make sure you fill in the bubbles for your name and student number on the bubble sheet, as well as the “Special Code.” Use a
soft pencil to mark the bubble sheets. Complete the problems on this paper clearly showing your work and reasoning:

13. A light-emitting diode is embedded in a plastic block, 4 mm below the surface. The speed of lightin the plastic is 0.67 times
what it is in the air.

a) Whatis the index of refraction of the plastic relative to that of air, nptastic/Pair? [3]

N Sume (e J(\),L

/\/L Q__/_, ( Ltf,:\ddu\f
— = 0.7 ve) =T X"ﬁ

b) When one looks at the light from above theﬁfck one sees a bright circle. What is the diameter of the illuminated circle thatis

~ seen? [5] ‘
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