Phys214 Fall 2004 Midterm Form A

- A clear sheet of polaroid is placed on top of asimilar sheet so that their polarizing axesmakean  g/15
angle of 30° with each other. Theratio of the intengity of emerging light to incident unpolarized

light is

14

13

1.2

34

38

mooOw>

- A monochromatic light ray that has been traveling through water (n = 1.33) enters air. Afterthe 713
ray entersthe air, which of the following correctly describes the rlative change in the speed,
frequency, and wavelength of the ray?

its speed and wavelength both decrease; its frequency stays the same.

its speed and wave ength both increase; its frequency staysthe same.

its speed and wavelength both decrease; its frequency increases.

its speed and wavelength both increase; its frequency decreases.

its speed stays the same, its wavel ength increases, and its frequency decreases.

moOoOwx>

- A 5.0+t woman wishes to see afull length image of hersdf in a plane mirror. The minimum length 117
mirror required is.

5ft

101t

25ft

3.54 ft

no answer: the farther away she sands the smdler the required mirror length

moOoOwx>

- A concave spherical surface with radius r separates a medium with index of refraction 2 from air. 14/6
As an object is moved toward the surface from far away aong the central axisitsimage:

changes from virtud to red when it isr/2 from the surface.
changes from virtud to red when it is 2r from the surface.
changes from red to virtud when it isr/2 from the surface.
changes from red to virtud when it is 2r from the surface.
remans virtud.

moOoOwx>
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- A converging lens (lens 1) with afocd length of +20 cmislocated 10 cm to the left of adiverging 15/27
lens (Iens 2) having afoca length of -25 cm. If an object islocated 30 cm to the left of the
converging lens, which of the following Satementsis true?

Thefind image formed by the diverging lensis

9. 50 cmto the left of lens2 and redl.

50 cm to the left of lens 2 and twice the size of the object.
redl and upright

30 cm to the left of lens 2 and half the size of the object.
upside down and twice the size of the object.

mooOw>

In the figure, two pardld light raysthet areinitidly in phase pass through two different media, as 2477
shown, each of thickness L. If n; = 1.40 and n, = 1.55, and the wavelength of the light is 480

nm, then what is the minimum vaue that L can haveif therayslater arrive a some common

point and undergo fully destructive interference? Assume the only phase difference of the rays

arises from passing through the two different media

n,

-

n,

Y

-

226 nm
452 nm
1600 nm
3200 nm
10,100 nm

mOoOw>

7. A silicon solar cdll of refractive index n, = 3.5iscoaed with athin film of SO of refractive index 2419
N, = 1.45 s0 asto minimize reflection of light with wavdlength | = 550 nm. Determine the
minimum required thickness of the SO.

- 189.6 nm
- 379.3 nm
- 94.8nm
474 nm
- 23.7nm

mOOwm>
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- At apaticular time, the eectric field of an eectromagnetic wave is maximum in the -y direction, /19
and the magnetic fidd isin the postive z direction. Which of the following satements is true?

Thewave travelsin -y direction.
The wave travelsin -z direction.
The wave travelsin z direction.
Thewavetravedlsin x direction.
The wave travelsin -x direction.

moOoOwx>

- If aperson triesto induce afire on an object by focusing sun light using aconcave mirror. The 1477
object should be placed:

as close to the mirror as possible.

at the center of curvature.

midway between the center of curvature and the foca point.
at thefocd point.

midway between the foca point and the mirror.

moOoOwx>

- In aplane mirror image, which of the axes are inverted? 11/8

Up and down (verticd, pardld to the mirror surface).

Front and back (normal to the mirror surface).

Left and right (horizontal, pardld to the mirror surface).
Both B and C.

none of them because mirror image isidentica to the object.

mooOw>

- Inaclass demo on "tricks used in magic shows', an image of alight bulb from aconcave mirror 1213
was seen to be right-side up with the same size as the redl light bulb. Where should be the
location of the object light bulb and whét is its orientation?

at the focal-point, upside down.

at the center of curvature, upside down.

at the foca-point, upright.

at the center of curvature, upright.

a midway between the center of curvature and the foca point, upside down.

moOoOwx>

Page 3



Phys214 Fall 2004 Midterm Form A

12. An object is placed in front of adiverging lens. Which of the following statements is true about the 15/37
image?

- Theimageisred and inverted.

- Theimageisvirtud and inverted.

- Theimageisred and upright.

- Theimageis virtud and upright.

- Whether theimage isred or virtual depends on the position of the object.

moOOwm>

13. Applying the lens equation to alens system, one obtains d; = -20 cm and m = 3. Whichoneof 1538
the following Satementsiis true?

Theimageisvirtua and inverted.

Theimageisred and upright.

Theimageis at the same sde of the lens as the object and inverted.
Theimageis at the same side of the lens as the object and upright.
Theimageis at the opposite Sde of the lens as the object and upright.

mOOw>

14. A ray of light makes an angle of incidence of 40° on oneface of afused quartzrod (n=1.47) 7118
from the air (n = 1) and gtrikes the second surface of the quartz as shown. The light will exit the
second surface of quartz with an angle (to the norma of the second surface) of:

7
v

38°
43°
50°
87°
Light will not exit from the second surface and will be totaly reflected at that surface.

mooOwxX>
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- A photographer wants to take a picture of a 20 m tal building from a distance of 50 m. What 15/39
focd length should be used if he wants the image to fill the 35 mm film?

14 mm
87 mm
25cm
20m
50m

moOoOwx>

- When using athin lens as amagnifier, in order to have the maximum magnification, the object 15/40
should be placed (use ray diagram to check your answe):

near the center of the curvature.
ascloseto thelensas possible.

asfar from thelens as possible.

near the foca point.

CoOwm»

- How far away theoreticaly can a human eye digtinguish two car headlights 2.0 m apart (choose 305
closest answer)? Assuming the eye diameter of 5.0 mm and awave length of 500 nm.

24m
120 m
1.2Km
24Km
16 Km

mooOw>

- Asan object is moved from the distance of 2f to f of a converging lens, itsimage: 15/41

remains virtua and becomes larger.

remains virtua and becomes smdler.

remains rea and becomes larger.

remains real and becomes smaller.

remains real and approaches the same Size as the object.

moOoOwx>

Page 5



19.

20.

21.

22.

Phys214 Fall 2004 Midterm Form A

A ray of light of 400 nm wavelength makes an angle of incidence of qon onefaceof aprismof g
fuse quartz (n=1.47); the prism's cross section is an equilaerd triangle. What isthe value of g at
which the tota internal reflection starts to occur at the second surface?

34°
62°
26°
47°
56°

mooOw>

Anillumination dide is held 44 cm from a screen. In order to have an image of the dides picture 15142
on the screen three times the Sze of the picture, how far from the dide must a converging lens be
placed and what focal length it should have?

22 cmand 8.25cm
22cmand 11 cm
11 cmand 8.25cm
11 cmand 22 cm
8.25cmand 11 cm

moOoOwx>

Y ou look downward at a penny at the bottom of apool of water (n = 1.33). If the depth a which7/16

you perceive the penny to beis 2 m, the depth of the poal is (Hint: Use the small-angle
approximeation)

3m
2.66 m
20m
1.33m
1.0m

mooOw>

A dit 0.50 mm wideisilluminated by light of waveength 589 nm. We see a diffraction pattern on 2712
ascreen 3 m away. What is the distance between the first and the third diffraction minima on the
same Sde of the centrd diffraction maximum?

- 7.07mm
- 531 mm
- 354 mm
- 266 mMm
- L.77 mm

mOOw>
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23. Inan experiment to measure the interference fringes using a double dit, it is found thet the fringes 316
are too close together to easily count them. To spread out the fringe pattern, one could:

have the dit separation.
double the dit separation.
double the width of each dit.
have the width of each dit.
none of the above.

moOoOwx>
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Answer Key for Test "214Fa04MT .tst", 11/10/2004

No.in No. on
Q-Bank Test Correct Answer
6 15 1 E
7 3 2 B
11 7 3 C
14 6 4 E
1527 5 B
24 7 6 C
24 9 7 C
219 8 E
14 7 9 D
11 8 10 B
12 3 11 B
15 37 12 D
15 38 13 D
7 18 14 E
15 39 15 B
15 40 16 D
30 5 17 E
15 41 18 C
8 2 19 C
15 42 20 C
716 21 B
27 12 22 A
31 6 23 A
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