Key to “What’s in a star?”

Session 1B: Developing ideas and applying your ideas (Page 5-6)

1b. 
xray f = 3 x 1018 s-1
UV f = 3 x 1016 s-1
Green light f = 5 x 10 14 s-1
IR f = 3 x 1013 s-1
Microwave f = 3 x 1011 s-1
Radio f = 3 x 107 s-1
2. Yes, we would expect interference because 3 x 105 Hz – 5 x 106 Hz from solar flares overelaps with 88.5 x 106 Hz from the radio.

3. IR- heat

4. Ex-ray = 2 x 10-15 and Ecomet= 1 x 10-20
5. Microwave

6. Red

Session 1C: Developing ideas and applying your ideas (Page 7-9)

1. 


Width should increase as width of slit increases.

2. 

b.Fringes become more numerous and sharper when the slit width is increased

c. No

3. Alternating bands

4. Two-slit has alternating bands of equal intensity while single-slit has varying intensity bands.

5. Light behaves like a wave because it interferes and diffracts.

Session 1D: Developing ideas and applying your ideas (Page 11-13)

1a. Bright red light should be more energetic than dim blue light.  Energy depends on brightness for a wave.

1b. Dim blue light should be more energetic than bright red light.  Energy depends on frequency of particles.

3. frequency

4. blue has greater energy than red

5. Particle

6. yes

7. a. E = hf so f = 6.67 x 1014Hz

7. b. 450 nm

7. c. 3 x 10-19 J

8.a. Increases across, decreases down

8.b. Na, K, Rb, Cs, Sr

9. Ered = 1.91 eV so Si and Ge

Eir = 0.620 so no metals

Session 2A: Developing ideas (Page 16)

4. As a material heats up, it shifts in color from red to orange to yellow to white.

5.  Not all objects are red hot.  Mars and apples are red due to absorption of light.

Session 2B: Developing ideas and applying ideas (Pages 18-20)

6. The color of solution corresponds to the light transmitted (not absorbed).

9. When a filter is used to view an object of complementary color, the object appears black.

12. 
yellow: 100% red, 100% green


orange: 100% red, 50% green

13. 
white: 100% RGB


grey: <100% RGB

14.a. The green object absorbs all colors except green.

14.b. Green light is transmitted, all else is absorbed.

14.c. Only red light is transmitted which is absorbed by the green object so it appears black.

15. Blue

16. Brown

17. White light hits Mars, red is reflected which reach our eyes.

18. Black.

Session 2C: Developing ideas and applying ideas (Pages 21-24)

1. The sun is about twice as hot as Betelgeuse

3. The sun has a lower maximum wavelength and a bigger intensity than the Betelgeuse spectrum.

4.

Temperature
Wavelength (nm)
Color

5800
500 – 550 
Green

3500
700-800
Red, IR

5. Greenish

6. White

7. Red

8. White – a mix of all wavelengths

9. See above

10. It doesn’t account for the fine features

11. 

Average T
class
star
Wavelength (A)
Color

8000
A
Altair
<4000
Purple/UV

6500
F
Procyon A
4400
Purple-blue

5300
G
Capella
5400
Green

4500
K
Arcturus
6300
Orange red

12. T is proportional to wavelength

13. a. 8280 A; b. 2415 A; c. 966 A

14. Bluish

15. Coolest ROYWB Hottest

Session 2: Making the link (Pages 24-25)
1. 460 nm, T = 6300 K

2. a. The A star is hotter because its (max is shorter

2. b. Fine features are different and so is (max and shape

2. c. Need to know what fine features are.

Session 3A: Developing ideas and applying ideas (Pages 28-29)
1. The light is absorbed

2. The photosphere is a cool, diffuse gaseous layer composed of atoms and ions.  Light energy from stars passes through the photosphere and interacts with elements.

3. Pinkish

4. Bands at 410 nm, 430 nm, 490 nm, 660 nm

5. Diffuse spectrum

6. Discrete bands for hydrogen, continuous spectrum for white light

7. Electrons can be ejected

8. Electrons can be ejected

Session 3B: Developing ideas and applying ideas (Pages 32-33)

1. Most difficult to ionize (make a +1 ion)

2. Decrease down, increase across

3. Increasing radii

4. Decreasing radii

5.
Across: Ionization energy increases and radii decreases


Down: Ionization energy decreases and radii increases

6. yes: Ionization and radii trends

7. Greatest: noble gases; Lowest: 1st group

8. Harder to remove

9. Halogens have to most favorable EA because they can most easily accept an electron

Session 3C: Developing ideas and applying ideas (Pages 35-38)
1.a. Highest IE implies filled shells and noble gases

1.b. n=1, 2 e; n=2, 8 e; n=3, 8 e; n=4, 18 e

2. ½ filled shells are slightly stabilized

3. 

Shell #
Number of electrons in filled shells
Subshell labels

1
2
1s

2
2

3+3 =6
2s

2p

3
2

3+3=6
3s

3p

4
2

10

3+3 =6
4s

3d

4p

4. 
He: 1s2
Ne: 1s22s22p6

Ar: 1s22s22p63s23p6
5. E is proportional to 1/r so should be easier to remove electrons far away from nucleus

7. a. O: 1s22s22p4 and O+: 1s22s22p3
7. b. 2p

8.  It is less

9. 
Li: 1s22s1
Be: 1s22s2 
B: 1s22s22p1

F: 1s22s22p5 
Cl: 1s22s22p63s23p5

Na: 1s22s22p63s1 
Mg: 1s22s22p63s2
10.  The p subshell

Session 3D: Pre-lab questions, developing ideas and applying ideas (Pages 41-44)
1. 
n level
Energy (J)
n level
Energy (J)

1
- 2.178 x 10-18
5
- 8.712 x 10-20

2
- 5.445 x 10-19
6
- 6.050 x 10-20

3
- 2.420 x 10-19
7
- 4.445 x 10-20

4
- 1.361 x 10-19
8
- 3.403 x 10-20

4. no, all UV or IR

6. emission

8. 

410
6 to 2
102.6
3 to 1
1004.9
7 to 3

434
5 to 2
121.6
2 to 1
1093.8
6 to 3

486
4 to 2
388.9
8 to 2
1281.8
5 to 3

656
3 to 2
397
7 to 2
1875.1
4 to 3

97.3
4 to 1
954.6
8 to 3
4050
5 to 4

10. 2

11. the same amount

12. Balmer series of H

13. 3 to 2: 164.5 and 4 to 2: 121.8; different from H

14. c,a,b

Session 3: Checking your progess (Pages 45 – 46)

1. He+ and Ca+
2. (a) the hotter the stars, the more they can ionize atoms

(b) yes, hotter stars can ionize atoms with higher ionization energy

Session 4A: Developing ideas (page 48)
1. They are complex

2. While it may be difficult to say which band is which, we can use them for identification.

Session 4B: Developing ideas and applying ideas (Pages 51-53)
1. Electrons have wave properties

3. Quantized values

4.  More energy, more nodes

5. Electrons might be like standing waves

6. a. A

6. b. B

7. 6 x 10-33 m

8. 6 x 10-36 m for a person, 7 x 10-10 m for an electron

9. a. Big wavelength, small particle

9. b. Electrons

10. Can’t know both at the same time.

