Part 1: Electrons and Light Wavelengths

1. Draw the Electromagnetic Spectrum

2. Whatis the frequency of a 2,800 cm wave‘7 s
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3 What is the wavelength of a 4.86 X 101651 wave?
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t, blue}ght, radlo waves, gamm‘} rays.
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6. If 6.02 x 1023 atoms of C = 1 mole of C, how many moles are in 2.45 x 1027 atoms of C?
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9. Draw the Valence Electron diagrams for the following atoms.
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D. Br ,‘Q}:
- E. Xe k.
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10. Quantum Numbers: Describe what each quantum number tells you about an electron and list
the possible values.
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L"f e ﬂumber of protons in one atom of an element determines the atom’s

. un nber of electrons determines the __( Jﬁ\;‘ﬁ e of the elerfent.

84 The atomlc number tells you the number of J in one atom of an element.

gives the ”ldentlty' of an element as well as its location on the periodic table. No two dlfferentelem.en? S ?.‘T*i""'

have the ,ﬂ ne atomic number.

4. The ___(WWALSG ~ ofanelementis the average mass of an element’s naturally occurring atom, or

- . - |
isotopes, taking into account the _ZLQQA@V_LS of each isotope. .
5. The _/I/Q/_‘SJ of an element is the total number of protons and neutrons in the
Lircléns of the atom.
6. The mass number is used to calculate the number of //[ﬁ(,(/h’m < __in one atom of an element. In
order to calculate the number of neutrons you must subtract the /(L W@Qf" from the

ass ((ass - Hiinber)

7. Give the symbol of and the number of protons in one atom of: ‘0 = P (0

Lithium LC 5 3 ?’f/ Bromine 6W
Iron F 02 (é'__f)f'; Copper LCU'

Oxygen

Krypton :Z( go(o f Helium __Zz+ 707 L

8. Give the symbol of and the number of electrons in a neutral atom of: & = oNech s
Uranium (ZL t d: e } lodine L 623@ " o |
Boron b 6 e Xenon - |

el '
Chlorine A z

9. Give the symbol of and the number of neutrons in one atom of:

- lb

(Mas wnumbers are ALWAYS whole numbers...show your calculations)

oz— n° Bismuth
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11. If you know ONLY the following information can you ALWAYS determine what the element is? (Yes/No)

Number of protons %_______.
Number of neutrons

Number of electrons

12. Fill in the missing items in the table below.

Number of electrons in a next/ral atom _ﬂ________——
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e, Sulfur

f. Nickel

g. Rubidium

h. Xeon
2. What elements are represented by each of the following electron configurations? @L )
a. 15 2s* 2p° E c. 152 2s? 2p° 35 3p® 4s? 3d'0 4p85s? 44" 5p {Q/ | *
b. 1s%2s?2p® 3s* 3p° 4s° (/CV d. 1s22¢? 2p° 3s? 3p® 4s* 3d" 4p° I .
\ - / _ 1 - . i - ; | V]
3. a. What are valence electrons? _ [A ~Te= it /‘ ’, Gy | Lt)s {
v st o vw-an-atem—s -eo-clectron-eonfreuration-determines-its-placc-on-the-pertodictable:

o. List the number of valence electrons for the following atoms:

potassium = l magnesium = (Q’ carbon = nitrogen =

- —

. —— A ———

4, Place the following orbitals in order of increasing energy:

( v LV
3s, 4s, 6s 3d 4f 3p, 7s, 5d, 5p




£ Nickel CA r ] L/S vy -,

g. Rubidium [, (-// ( ;] 6 6‘
h. Xeon EK,-J S+ 7%’05£”

| 2. What elements are represented by each of the following electron configurations?

a. 1s®2s* 2p’ g c. 182 2% 2p° 35 3p® 4s? 3d'° 4p°5s* 44" 5p° {QJ |
b. 152 2s?2p® 3s% 3p° 45 (/d/ d. 1s?2s? 2p® 3s? 3p° 4s? 3d"° 4p’ I
3. a. What are valence electrons? é@f’i{/}g “WZVL /A Yo " '_ /L ~’ Y9, w.»(
v e hov-an-atom svalenee-eleciron-confrouration-determine s H5-Prace- o the-Pertoe oles

. List the number of valence electrons for the following atoms:

——

potassium = l

e i —— ————————

4. Place the following orbitals in order of increasing energy:

v S
f{,B\s,/4s, 6%,/3d, 4f,. 3p, 7s, 3d, 5p 5 | /

5. What two elements are exceptlons to the way we normally write electron cenﬁgura..

. What rules are followed

magnesium = CQ’ carbon = nitrogen = 6
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a) 3p sublevel 3 d) 3d subieval =
b) 2s sublevel = l e) 4f sublevel = _ 7~

¢) 4p sublevel = _.6__

2. Write the full electron configuration for each atom.

a) Phosphorus = ‘52‘725;7? &‘3‘9 -

b) Gold = 1_5_2_&522 63,2 o2 oY ph 2 (]Pr ‘o(ﬂ@z l/f’
o) Todine = [y 3234 152 Y P 520 50

.3. Give the symbol and names of the elements that correspond to these configurations of an

—atom. Where-doesthiselement-belong in the period table (e.g.-noble-gas-metalloid -e¥c.)

a) 1s22522p3s! = Nea B
b) 1s225%2p®3523p®45°3d°® = _A[L___ e b TS

¢) 1s22522pt3s23pb4s23d104p* = Se.

4. Distinguish between the ground state and the excited state of an atom.

»” X( ¥ -d {@ ";; . .

6%4/10/6 5#&&@ 3

-
aflslolatss 2 AV~ M7 AV-2 2207 4

..
J’lp &




Set of Quantum

I O g L

Question Electron Non Core Orbital Notati
Element ¢ Urpital Notation = s B
Number Configuration [only the outermost orbitals are drawn] Sonbery 1o} ﬂ“.!“\ST
Electron to Fill
AT
L K [Ar] 4s' i 4,0,0, +%
21 16 i gl S O O
2. Fe [Ar] 4s°3d VE: 3d 3, &a =2
3. N 1s*2s°2p° ! gp T 2,1, 1, +%
oualoe.y |k 1L L TL LW T
4, Sn |Kr] 55" 4d "5p 5¢ Ad 5p 5, 1,0, +%
2241045 (LL LML Il L1l LTl 1T
5. Br |Ar] 4s” 3d " 4p A 2 4p 4, 1,0, =%
6. Ba [Xe] 6s° % 6,0, 0, "%
T Ni [Ar] 4s°3d° j%" oL -%é L 3,2,0, Y%
- AL i AU SR L
8. P [Ne] 3s” 3p 3c 3 3, 1, 1,04
DL, )L
9. Zr [Kr] 5s° 4d 5¢ Ad 4,2, -1, +%
10. U* | [Rn] 7s° 5f° % L1 STf 5, 3,0, +%
k |
11 Ag** [Kr] 552 4d9 % I_l. u g_: :I;L _T— 4’ 29 19 —1/2
| |
2. Mg [s*2s°2p°3s° % 3, 0,04
S— S—
13. Kr | [Ar] 4s” 3d"4p’ % di Lk 3% B L L 4% L 4,1,1,~%
. 4 _J
2 T 10
14. As | [Ar] 4s® 3d"4p° i—si Ll %J& L et d 4p 41,1, +%
TR T T T W
S
15. W | [Xe] 6s°4f*5d" ¢ $lg g s 5,2, 1, +%
5d
t T_I_ T 3
|
16. Fr [Rn] 7s | 7s 7,0,0,+%
2 i S B Z0 "Rl i T
(Rn] 7s Sj6 | 7s St
24241 Llapealy ahe
1s"2s"2p 7 I
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i > Average atomic mass is the weighted average of all the isotop Qf d  element,

Example: A sample of cesium is 75% '¥Cs, 20% ‘”Cs an'd
5% 134Cs. What is its average atomic mass?

Answer: .75 x 133 = 99.75
20 x 132 = 264

05 x 134 = 6.7
Total = 132.85 amu = average atomic mass

Determlne the overoge atomic mass of the following mixtures of isotopes.

Q 80% 27|, 17% 1261, 3% 129

(2P 9 (120 )(.17) £ (125)(-0)

2. 50% '"Au, 50% "*Au

a 15% °Fe, 85% *°Fe - -

(15)s5) +(g5)(5) = 39 19 ame

4. 99% 'H,0.8% 2H, 0.2% °H

[5) 95% 14N, 3% 15N, 2% "N
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