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Determining Number of Protons, Neutrons, and
Electrons Practice

Electromagnetic Spectrum Problem Set

1) A CD player uses light of frequency 3.85 x 101< Hz to read the information on the disc.
a) What is the wavelength of the light? )~ 7.71 E -7 M . \
b) What portion of the electromagnetic spectrum does this wavelength correspond to? IY'\..fra..re-c.I
c) What is the energy of one photon of this light? €::a.S'5 E -/<J ::r

S8ct " ••••1 1"",--- 2) A sodium-vapor street light emits a yellow light at wavelength 589 nm.
~ a) What is the frequency ofthis wavelength? 'V -:.S.otf € fI.I th...,,= s.ter E -7 ~ b) What is the energy change of the sodium atom involved in this emission? € = 3.37 £ -ill'!"

3) After absorbing x·rays of wavelength 53. 7 nm, helium atoms emit light at wavelength 501.6 nm.
5.1.{ 0 E - 8 M __ a) What is the frequency of the x-ray radiation? "y = S .s c E l S" H-z.

b) What is the energy of one photon of the x·ray radiation? E:. 3.' 8 C ~19:r
SoI""""'=S'~:l -- c) What portion of the ~le<;tromagnetic.spectrum does the lighl emitted from the helium atom

E -,.... correspond to? \J, S Ib'~ l...'CI\IA.+- [bre..er.)
d) What is the frequency of the light emiEted from the helium atom? V:: S.It 9 € III Ih.
e) What is the energy of one photon of this light? E = 3.ll" E -Iq 1

4) When an electron in a hydrogen atom falls from the. third energy level to the second, a photon of
wavelength 656 nm is emitted.

'C7'''"",I'~ - a) What is the freqU;;;-cy of this photon? y= "'.S7 € I\( tho
~-7"", b) What is the energy of this photon? E::01.o~ ~-Iq:r

Symbol Charge Mass # Protons Neutrons Electrons
Mg -1-'; 25 I~ 13 9
Zn -2 65 30 ~5 3~
Rn +2 ~d.4 BG 138 ~y
Ra -I aas B8 137 89
Sm -~ 149 ,,~ 87 64
Bk ro 251 q7 15'-/ 97
B +2 8 5 3 C,

Ra +3 ;l.(;lS 98 137 ~5
Lu ~ /tlf 71 103 71
Dy -; lbY ~, 98 69 ,

Am +1 243 QS IYB qy
Sn -~ 118 50 £08 52
Tb +1 1St} '5 94 '4
S -I -s'S lC:. 17 17
H Q5 I J 0 1 i

Zr +-1 90 L[o 50 39 I

No +3 ~ S;! loa 150 99
S +1 '33 Ib 17 15

Fm 0 258 Ioo (58 100

At -3 ~1> 85 128 B8
Zr t-;;2 92 YP. $~ 38
eu +s ,~ ~CJ " 34 26
Ta -'S 181 7~ 1010 76

(

5) When an electron in a hydrogen atom falls from the fourth energy level to the second, a photon of
wavelength 486 nm is emitted. (\ ~ \{ -V " .••.:l - -

'l~~ _~" - a) Whatisthefrequencyofthisphoton? v:: ".17€/\( th-
N\_ • £-7"", b) What is the energy of this photon? €:: "t. 0' ~ -lq :r

c) Explain the energy difference between this photon and the photon in Problem 6b.
n="I -f>".::.1 ~'ly;rtJ MOre. e"'4ln3Y $;"c.e.j ..•"",o;"~ ~~ -e...~'1

6) Calculate the fr~cy of light emill.ed when each of the following energy transitions occurs in the
hydrogen atom:"s't\"",,,,'.~E"-'7 •••_ a) n=3 ...• n=2 •••••..•:\{.s-7 £14 Hz.

q'7t\ ••••,.'.7 £-8""" - b) n = 4 ...•n = 1 Y:: ,.0'1 € I~ th.
_ c) n = 2 ...• n = 1 V ~ ~ u, ..aa".•.•.•'.'L'1.E"-1_ - ., E"1'5'"••Z.

7) Calculate. the frequency of light that is absorbed when .each of the following transitions occurs in the
'hydrogen atom: - -- •

no,,~/."7c>e-"'l ••..• - a) n=3 ...•n=4 V: 1.""EI'5'"1h.

.;1'4'" ••• a::l.'U.£-7- - b) n=3 ...• n=6 y~ 1.~1 EI~fJ~
c) n = 3 ...• n = 5

~~~t\ ••••• :r.Uf-""" - Va.f"~S'€/S' Ill.
8) What wavelength of light must be absorbed by a hydrogen atom in order to raise it from the ground

state to the third energy level? What is the energy of this light?

no: 1- --0> ,,::~ --I> \b''''''''' -::,.01 c -7 ~
.',5~I.o~€-73

c ( ).001' S ""Ys) -1>.y:.::t.~"€ is: tfz.
C~?tv ~ -y" -,.. 4> '/:. (1.0'; E -1..,.)

E::.hv -4>£::. (,.,a,e-~~Js)(~·ql EI S Ih_)

'e = \,q; ~ -Iro:u

leoJtj

(
._------- -_._-_. -.------~--(
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Write the electron configuration notation of the following elements:

1 ";;t -:L '"' '? Q.? ~ ~t. Calcium (Ca) ~O S S ""f 7$ ~e l.{<;
. ",,? , ::l3e~

2, Silicon (Si) 'll 1t;.,..5 ~ 3$
"'" ~""' 2-~~C4 ~ ~1"11 LS'" J:;1.3, Zirconium (Zr) If. Is ~, ~f 7>S '30 ,e s 40

4, Barium (Ba)S' IS~~~~f' 3s"Y'YS.;\ 3d l"yrSS ~lJ~IOSf"~$-:l
5, Francium (Fr)87 IS~~s~#'3s:l11"''f?1,)'°y(' Ss~ ll,)~¥' 6s-;l1f~"'5d\"~f"7S:;),

(
I
\

Review: The valence electrons are the electrons in the outermost principle energy level (n). They are always the
outermost "s" or "s and p" sub-shells, Since the maximum number of electrons possible in the" s " and" p "
sub-shells is eight, there can be no more than eight valence electrons,

Directions: Write the element's Noble Gas Notation electron configuration, and determine its number of
valence electrons (# of electrons in the "outermost" shell).

Example: Carbon: Noble Gas Notation electron configuration: [He)2s' 2p2, therefore
Carbon has 4 valence electrons.

(~) C ]" ~'" S
I. Fluorine - Noble Gas Notation: He /lL<; ~e

(I~) . C J"2 ~ 3
2. Phosphorus - Noble Gas Notation: Ne. 75 ~e

(~o) C ] ~
3. Calcium - Noble Gas Notation: ---=::....::...:A-'--r-=_L-{-.:....=.s _

(,) C J ~ '3
4. r~~)gen - Noble Gas NotatioCn: J»e :Sd ;e
5. Iron - Noble Gas Notation: -=...c.ft-'--r=--4.-=s'____~__='____ _

0'8) r. :] ~ ,
6. Argon - Noble Gas Notation: L-Ne.- ';5 'Sf

(1"1) [] ,
7. Potassium - Noble Gas Notation: ..=::...A-!...:rc..=_I.{...=s'____ _

(.1') [ ] .,.*" 8. Helium - Noble Gas Notation: He 0 r Is
9. Ma~~:~um - Noble Gas Notation: --'[=-'-N----'-e,=J'----"~-"'s'__~ _
(I') [ J .,. 4

10. Sulfur - Noble Gas Notation: Ne. "";$ 31'

Write the orbital notation (orbital diagram) ofthe following elements:

~ 111::../1....__
1. Boron (8) 5

2. Cobalt (Co) rr 11/jf 11111 11:./11, /t!:..1L 1f" /1k/1l1/, 1. L 1..
~1.[3.Copper(Cu);t~ 11/11,/1111 1k/J}/Jltf.'1, LI .1111.11- 11. 1~

! 4 Chromium (Cr)#.'12fI.1f/J.! jf 11:./1l/1t- 1.£1~/1 /1 L L 1 1.
5. Aluminum (AI) I~ ~/1!:/'11::.1£ 11: 11£ /1..

Write the noble gas notation of the following elements:

(tJ~] 3~'J.3fll1. Sulfur (S) I"
2. Fluorine (F) ~ (lte] ;ls 0.at t;

5. Iodine (I) $~

J5

~~7
_~5 5~fJfYs/p

6. Astatine (At) t;;

7. Antimony (Sb) SI

8. Yttrium (Y) 3'1

[)c~J's~'-l£''"I StJ IObet;
rJ!"'JSs'J.Llc:l'1l5~3 .
(~,..JSs''id'

9. Tungsten (W) 7lf [)(e1, oS :14£ ''ISo If

10. Rubidium (Rb)-;7 [J(.r1Ss'~~~----------------

Valence Electrons:

Valence Electrons:

Valence Electrons:

Valence Electrons: __

Valence Electrons: ~

Valence Electrons:

Valence Electrons:
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Valence Electrons:

Valence Electrons: ;;;;} - e~Ct'r"o"
~

~Valence Electrons:


