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4 1 1 A o A
auysoihnges (Fosnusmansmnouignaos)

» ' AAOUVDINITEN (%) . €Q
UBN nauy ; AIADUNYN
A | B C | D | E F | linou

pre 10 59 15 11 3 3 0

1 E
post 21 34 14 11 18 1 1
pre 18 1 49 10 9 14 0

2 F
post 43 3 20 25 0 10 0
pre 14 60 16 1 4 5 0

3 E
post 70 5 8 1 13 4 0
pre 6 14 8 14 55 3 1

4 E
post 3 11 19 9 59 0 0
pre 21 46 13 5 9 6 0

5 C
post 18 24 29 19 9 3 0
pre 54 5 25 6 5 4 1

6 C
post 39 21 25 14 1 0 0
pre 8 45 24 9 11 1 3

7 A
post 11 65 4 8 10 3 0
pre 18 18 39 10 9 6 1

8 F
post 5 9 29 25 8 25 0
pre 1 23 10 15 18 33 1

9 B
post 3 39 8 24 19 9 0
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o v A
ANDUVDIUNTEU (%)

doN | ngu : Maouign
A | B cC | D E F | liaeu

pre 6 11 16 9 44 13 1

10 E
post 21 4 30 21 21 3 0
pre 29 11 16 6 29 6 3

11 B
post 48 11 24 9 1 6 1
pre 13 9 23 33 11 8 5

12 A
post 10 8 33 31 16 1 1
pre 18 19 26 16 6 10 5

13 C
post 18 33 5 6 26 11 1
pre 31 13 10 13 25 4 5

14 D
post 26 16 3 35 15 4 1
pre 14 35 10 13 10 5 14

15 B
post 9 16 24 14 1 30 6
pre 15 3 9 15 48 11 0

16 E
post 19 0 5 4 68 5 0
pre 23 55 4 4 13 3 0

17 E
post 13 19 0 40 28 1 0
pre 15 16 58 6 3 3 0

18 A
post 71 6 18 4 1 0 0
pre 48 15 5 33 0 0 0

19 D
post 35 16 0 40 9 0 0
pre 55 3 21 16 3 3 0

20 D
post 33 18 9 39 0 3 0
pre 65 11 11 11 0 0 1

21 A
post 70 9 4 16 1 0 0
pre 10 4 10 53 19 3 3

22 D
post 6 4 18 56 14 3 0
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Y AMADUVBINNITEU (%) .
don | nau : Maougn
A | B C | D E F | linou
pre 9 1| 13| 9 50 | 4 5
23 E
post 6 15 24 18 35 1 1
pre 24 | 8 15 | 36 | 11 1 5
24 D
post | 10 1 39 | 39 | 4 6 1
pre 41 10 20 6 8 10 5
25 C
post 0 6 89 | 3 0 1 1

9 9 v A U = v A 1 = o
MIN I ﬁ?ﬂwaﬂlﬂyﬁﬂQWNL‘lﬂﬁlﬁ]‘Uﬂﬂuﬂliﬂuﬂﬂuliﬁlulmg1’?'G’Nl,iEJuﬂ%]iJﬂ'JUﬂiJIiﬂLiEJull‘ﬁEJﬁJ

auysaithngoq
L ' AAOUVBNINITEN (%) N
von | ngu : Mapungn
A B C D E F | lLiney

pre 3 63 21 10 1 1 0

1 E
post 0 76 3 12 1 6 1
pre 6 13 51 6 0 24 0

2 F
post 25 26 41 3 3 1 0
pre 28 37 10 19 3 3 0

3 E
post 68 21 4 0 0 7 0
pre 4 28 15 15 34 4 0

4 E
post 0 28 13 3 54 1 0
pre 19 57 0 15 0 0 0

5 C
post 21 24 1 19 0 31 0
pre 41 31 3 19 3 3 0

6 C
post 37 16 24 22 0 0 1
pre 4 38 10 13 25 9 0

7 A
post 25 19 10 28 16 0 1
pre 9 7 9 68 3 4 0

8 F
post 16 1 40 41 1 0 0
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ANDUVDIUNLITEU (%)

do | nqu : GRGGANTEN
A | B C | D | E F | lisou

pre 6 6 69 9 6 4 0

9 B
post 0 25 35 1 3 35 0
pre 9 6 3 10 6 66 0

10 E
post 0 0 9 1 35 54 0
pre 9 46 4 1 32 7 0

11 B
post 1 28 34 0 37 0 0
pre 35 7 35 19 3 0 0

12 A
post 31 6 21 40 3 0 0
pre 6 37 4 38 9 6 0

13 C
post 6 60 9 22 3 0 0
pre 34 4 32 3 15 12 0

14 D
post 28 4 29 1 34 3 0
pre 6 37 21 31 3 1 1

15 B
post 31 16 0 35 6 9 3
pre 9 3 3 6 69 10 0

16 E
post 24 0 1 25 49 1 0
pre 29 49 6 1 13 1 0

17 E
post 31 35 32 0 1 0 0
pre 10 16 62 12 0 0 0

18 A
post 31 26 28 10 4 0 0
pre 66 25 3 6 0 0 0

19 D
post 71 25 1 3 0 0 0
pre 72 4 4 6 7 6 0

20 D
post 68 6 1 24 0 1 0
pre 75 19 0 1 0 4 0

21 A
post 40 50 9 1 0 0 0

22 pre 12 7 21 47 13 0 0 D
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) AMADUUBINNITEU (%) .
don | N : Maougn
A | B cC | D E F | lisou
post | 31 | 10 | 13 | 6 | 40 | 0 0
pre 6 1 19 24 40 10 0
23 E
post 0 0 1 66 | 29 | 3 0
pre 44 | 7 13 | 24 | 10 1 0
24 D
post 28 9 28 24 12 0 0
pre 16 | 19 | 29 | 25 | 10 | 0 0
25 C
post | 38 | 6 | 38 | 4 13| 0 0

@ 1 ~ Y G4 3
319 M agdmadoyannudi lvveninSounsuouTsasoulisouduysaiaz i

L . MasuveiniTou (%) A 3

dofl | ngu Maouign
’ A B C D E F | lLiney ’

1 pre 3 64 26 8 0 0 0 E

2 pre 0 8 69 10 0 13 0 F

3 pre 13 54 18 8 8 0 0 E

4 pre 10 10 28 8 44 0 0 E

5 pre 36 28 15 15 3 3 0 C

6 pre 49 18 23 5 0 5 0 C

7 pre 18 33 18 15 8 8 0 A

8 pre 13 28 21 23 10 5 0 F

9 pre 18 15 10 13 18 26 0 B

10 pre 15 18 15 10 26 15 0 E

11 pre 31 38 13 10 5 0 3 B

12 pre 46 8 23 13 8 0 3 A

13 pre 10 41 10 31 5 0 3 C

14 pre 18 18 23 23 15 0 3 D

15 pre 23 26 10 23 3 13 3 B

16 pre 36 3 0 13 49 0 0 E
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o v A
ANDUVDIUNLITEU (%)

Toft | ngu Maeuign
' A | B C D E F | liaou ’

17 pre 23 56 5 10 5 0 0 E

18 pre 15 21 36 21 8 0 0 A

19 pre 46 13 10 26 5 0 0 D

20 pre 62 8 8 18 5 0 0 D

21 pre 62 28 3 3 3 3 0 A
22 pre 21 21 13 26 21 0 0 D

23 pre 18 8 13 23 33 5 0 E

24 pre 33 26 10 13 15 3 0 D

25 pre 28 13 38 0 10 10 0 C
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Appendix
Light and Optics Conceptual Evaluation

Questions 1-5 Use the picture below to answer the questions.

Screen
! Mirror
Object [
 ~— = — : e

1. If we change from a concave mirror as mirror plane. This will be changed or not?
A. The image will be blurry

The image will be sharp but slightly larger

The image will be sharp but slightly smaller

. The image will be unchanged

. The image will be disappeared

m m o 0w

None of these is correct.
2. Suppose the top half of the mirror is temporarily covered by a piece of paper so that no light
can pass through this portion. Which is true?

A. The image will be blurry

B. The image will be sharp but slightly larger

C. The image will be sharp but slightly smaller

D. The image will be unchanged

E. The image will be disappeared

F. None of these is correct.

3. If the concave mirror to approach up scenes. This will be changed or not?
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. The image will be blurry

The image will be sharp but slightly larger

The image will be sharp but slightly smaller

. The image will be unchanged

. The image will be disappeared

None of these is correct.

4. If I put out the screen and look at the mirror we will see the image and position in an way

A.

T MY 0w

The position had been placed at the scene.
On a concave mitror.

Behind a concave mirror.

. In front of a concave mirror.

. The footage is not the position of image.

None of the above need.

5. What kind of image the convex mirror is given. And which the position

A.
B
C
D.
E
F
Questions 6-10 refer to a very narrow beam of light (for example, a laser beam) that can be
represented by a single ray. The light is initially traveling from left to right in a transparent
medium of index of refraction nl, and incident on a second transparent medium of index of

refraction n2. The reflected and refracted rays are as shown in the diagrams below. (If either is

missing, it means there is no reflected or no refracted ray.) Answer each of the questions below

Real image and object, located in front of the mirror.

. Real image and larger than the object, located in front of the mirror.

. Mirage image and smaller than the object, located behind the mirror.

Mirage image larger than the object, located behind the mirror.

. Mirage image and smaller than the object are located on a mirror.

. Real and mirage image, located in front of the mirror.

with one of the following choices, A through F.

A. Only if n2 >nl,

B.

Only if n2 =nl,

C. Only ifn2 <nl,

D. Can happen with A or C.
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E. Never possible.

F. Always possible regardless of the relative sizes of the indexes of refraction.

6. For which condition A through F could the rays

be as shown in the figure?

7. For which condition A through F could the rays

be as shown in the figure?

8. For which condition A through F could the rays

be as shown in the figure?

Ny "Nz
9. For which condition A through F could the rays —x —————
be as shown in the figure? \
Ny No
10. For which condition A through F could the s
rays be as shown in the figure?
My ' No

Questions 11-15 refer to an object that is positioned 10 cm in front of a lens. The lens is either

shaped like lens 1 or 2 shown below. For each of the possible lenses in Questions 18-22, choose

the one statement A - E that correctly describes the image formed by that lens. If none of the

descriptions is correct, choose answer F.
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Location

of Lens \

4 10 cin ¥

Olsject

. The image is upright and larger than the object.
The image is upright and smaller than the object.
The image is inverted and larger than the object.

. The image is inverted and smaller than the object.

. The image is inverted and as the object.

" m g oAo®m >

None of the descriptions of the lens is correct.

11. The lens looks like 1 with focal length 4 cm.

12. The lens looks like 2 with focal length 8 cm.

13. The lens looks like 2 with focal length 16 cm.

14. The lens looks like 2 with focal length 4 cm.

15. The lens looks like 1 with focal length 16 cm.

Questions 16-25 refer to the picture on the right. A stamp is placed to the left of the lens, and its

image is formed on a screen to the right of the lens, as shown. Choose the correct answer for each

Screen
Lens
| 4

question.

Stamp

16. Suppose the stamp is temporarily replaced (only for this question) with one twice as large.
Which is true?
A. The image will be whole but half as large.

B. The image will disappear.
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C. The image will be dimmer.
D. Only half of the image will be seen.
E. The image will be twice as large.
F. The image will be unchanged, G. None of these is correct.
17. Suppose the lens is temporarily replaced (only for this question) by a lens with half the
diameter but with the same focal length. Which is true?
A. Half of the image will disappear.
The image will be whole but half as large.
. The image will disappear,
. The image will be dimmer.

. The image will be unchanged.

m m U QW

None of these is correct.
18. Suppose that the screen is temporarily moved further away (only for this question) with the
positions of the stamp and lens unchanged. Which is true?

A. The image will be blurry.

B. The image will be sharp but slightly larger.

C. The image will be sharp but slightly smaller.

D. The image will be unchanged.

E. The image will disappear.

F. None of these is correct.
19. Suppose the top half of the lens is temporarily covered by a piece of paper (only for this
question) so that no light can pass through this portion. Which is true?

A. Half of the image will disappear.

B. The image will be whole but half as large.

C. The image will disappear.

D. The image will be dimmer.

E. The image will appear on the paper.

F. None of these is correct.
20. Suppose a circular piece of black tape temporarily covers the center of the lens (only for this

question) as shown on the right. Which is true?
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. The center of the image will disappear.
The image will be whole but smaller.

. The image will disappear.

. The image will be dimmer.

. The image will appear on the tape

M E 9 A® »

None of these is correct.
21. Suppose half of the stamp is temporarily covered by a piece of paper (only for this question).
What happens to the image of the stamp?
A. Half of the image will disappear.
The image will be whole but half as large.
. The image will disappear.
. The image will be dimmer.

. The image will appear on the paper.

m m g O W

None of these is correct.
22. Suppose that the stamp is temporarily moved slightly further away from the lens (only for this
question). The screen is also moved to find the sharpest possible image. Which is true?

A. The image is now larger than before.

B. The image is now upright.

C. The image is now the same size as before.

D. The image is now smaller than before.

E. If the object is moved close enough to the lens, it is possible that no sharp image will be
found on the screen.

F. None of these is correct.
23. Suppose that the stamp is temporarily moved closer to the lens, but distance from the stamp to
lens more than focus length of lens (only for this question). The screen is also moved to find the
sharpest possible image. Which is true?

A. The image is now smaller than before.

B. The image is now the same size as before.

C. If the object is moved close enough to the lens, it is possible that no sharp image will be

found on the screen.
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D. The image on the screen will become upright.
E. The image is now larger than before.
F. None of these is correct.
24. Suppose that the lens is temporarily replaced by one that looks like the one on the right (only
for this question). The screen is moved to find the sharpest possible image. Which is true?
A. The image will be larger.
B. The image will be the same size.
C. The image will be smaller.
D. It will not be possible to find a sharp image on the screen.
E. The image will be upright.
F. None of these is correct.
25. Suppose the lens is removed. Which is true?
A. The image will still be there but a little blurred.
. The image will be whole but smaller.
. The image will disappear.

B

C

D. The image will be dimmer.

E. The image will be unchanged.
F

. None of these is correct.
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