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Name

Worksheet No. 4 Class Date
Flectrons in Afoms
A. Waves

Light travels through space by means of waves. Each wave has a frequency (), a

wavelength (A), and an amplitude.
The figure below represents a light wave. Label the wavelength and amplitude. Then answer the follow-

ing questions.
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1. Given the distance scale, in micrometers, um (1.0 x 10-*m), shown in the figure, what is the value,
in meters per wave, of the wavelength?
0-50 A x LOXxIPT" m_ - 5O x 107 7 Jwoave.
wove AL

[38]

. Given that 6.0 x 10® crests of the wave pass a point in 1.0 microsecond (1.0 x 107 sec), what is the
value of the frequency, in waves/sec (or hertz), of this wave? 1

8
L.0x 10" waves . 2.0 xIr waves /&
L.O ¥ 10k S

3. Calculate the product of the answers to questions 1 and 2, above.
- 8
(5.0 16 fawe ) Cr yiot Y a5 Y T 20X 0" s

4. What is the significance of the value just calculated?

Equal do o, Jhe cpred op;,(q)ﬂy

5. Write a mathematical equation, in svmbols, that expresses what vou have just found.

C =7 x

6. The light wave in the figure corresponds to green light. Describe how the value of the wavelength
would differ if the light were red.

Waveleng +h ~f red ft;q,D\-P' wonl d ke lovi i,

7. How would the frequency of red light compare to that of the green light?
Tb oot fd b lewrer.
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8. How would the value of the product of wavelength and frequency for red light compare to that for
the green light? Account for vour answer in terms of what vou know about light and in terms of
the relative magnitudes of the quantities.

The \/o\ue would be dhe. same. since. He qoeed o‘e
Lavtt © s constant for 0\\ colours of light. This also

Q(QQ,V\ Lot s less Hthan ot of red light bot i#s
13 ared.z\er thon thot of od tight. _Weus e fwo
DFOKUC;\"S coold be Swmilar or é&ua\ invalue .

9. How do the energies of green and red light photons compare? \What equation expresses this
relationship?

The. Qr eon \\o\f\'\' has \ma\«\er eNe 1
mc[i?g T ﬁg% eﬂQ‘\gj o8 \s emresse_d bu ﬁ;
equation E- hy

B. Light and Energy Levels of the Atom

The quantum level occupied by an electron in an atom depends on the energy
of the electron. Changes in quantum level are related to absorption or emission of energy.
The figure below represents the four lowest energy levels of an atom, (n = 1 to 4). The six lettered
arrows represent changes in energy level of an electron.
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2

1. Which three of the lettered energy changes involve absorption of energy by the atom?

R, D, F

2. Which three of the lettered energy changes imvolve emission of light energy by the atom?

A! plE

3. Of the three lettered energy changes that involve emission. one results in emission of blue light.
one involves the emission of vellow light. and one involves the emission of ultraviolet light. \Which
B —— B
lettered change imolves emission of the blue light?
’7,"’| \/| n\, 1:-' “\/
_ s
lE TE .
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Which change involves emission of the yellow light?

Which change involves emission of the ultraviolet light?

Account for vour answers.

\..0 i 'f 1S 'C ‘\‘/\ {eQVSNCIA QN ere1pre ' c"
enexrQu, thavis bhlue ligh
\J

( - d . Qd
because 'EL\ enesd QT encCe. nAnWee levels i areodJe

.\ \V ne QCQo

A : “.. ‘,“‘  \ ) A
_the_swallest enevau dilferonce. Gherefore. ko correso dence

\S F\ - ul‘\'(av'\o\ , C— blue R E, — (ae,\\ow.

C. Orbitals and Orbital Shape

An orbital is a region of space in which an electron is likely to be found. The figure
below shows three orbitals of the same many-electron atom. One of the orbitals represents a 2p orbital,
one represents a 2s orbital. and one represents a 1s orbital. Label each orbital with its proper designation

and answer the following questions.
Zp

Zs Is
1. How many electrons can the 2p orbital hold? 2 _as dowon
How many can the 2s orbital hold? 2

2. Which orbital has the highest energy? __ 2= €

Which orbital has the lowest energy? | s

3. If the atom has four electrons in the ground state, how many electrons will be located in each orbital?
o 2§ ovbilal. 5 O e~ fw. = r

—

2 e in ls erbutal - 2 e

D. Orbital Diagrams

The placement of electrons in a manyv-electron atom can be represented by slashes
in circles that represent orbitals. Answer the following questions involving orbital filling order and or-
bital diagrams.

1. What is the filling order (lowest energy to highest energy) of orbitals, through the 5p level?
s 2s 2p 3s 3p 4s BAd Fp 5s 44 Sp
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2. Draw orbital diagrams for the following neutral atoms in the ground state, and also write short-

form electron configurations for each (1s? etc.).

Ne (element 10}
s 2s 2p
R R SD

ts™ 25 2p°©
K (element 19)
s 2s 2p 3s 3P 4s
R B R B OB ©

- ]
Is? 2s* 2p® 35’ 3pt 4s
I (element 53}

s 28 Zq; 3s SQ) 43 2 d 4{; Ss 4 4. SP

R AR ) 2R R Bz Dk ® PRV BRDS

fs? 268 2p% 357 260 4 3d' 4yt Tt 4k Sp°

3. Draw orbital diagrams and write short-form electron configurations for each of the following ions,

given the atomic numbers of each element.

B3+ (element 3}

s 2s p
® O aD
(s*

Si** (element 14)

ls 2s 2F' s gp

D ® oo & O

[? 28" 2% 35

Asi (element 33)

ls 2s 2p Te 2 45 Sk “4p
© @ AP D KpD B e DD
17 257 2pt 23> 3pC 45T 24T 4p©

Br- (telement 35)

Is 2s Z¢ e Fp Fe 2d 47
©®m®(m®mm®ﬁ>®

e’ 2¢* 2% 2s" 3t 4’ 24 4o
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