Name:

Atomic Radius

KEY

Periodic Trends Worksheet

1. Using the data below, make a bar graph of atomic radius vs. atomic number for Group 2A and for
Period 3 of the periodic table.

Period 3
Group 2A - -
. . Element Atomic Number Atomic
Element Atomic Atomic Radi
Number Radius N 1 i 8'25
Be 4 1.11 Ma 5 e
Mg 12 1.60 Alg 5 a3
Ca 20 1.97 S 1 1'17
Sr 38 2.15 : :
P 15 1.10
Ba 56 2.17
S 16 1.04
Cl 17 0.99
Ar 18 0.94
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Answer the following questions about atomic radius in complete sentences.



1. What trend in atomic radius do you see as you go down a group/family on the periodic table?

The atomic radius gets bigger as the atomic number increases.

2. What trend in atomic radius do you see as you go across a period/row on the periodic table?

The atomic radius gets smaller as you go across a period on the periodic table.

3. What causes these two trends?

As you go down the table, the elements have more electrons so their radius becomes larger. However,

as you go across the table, the protons act as magnets and the more protons you have, the stronger

the pull of electrons towards the nucleus making the radius smaller.

4. Circle the atom in each pair that has the largest atomic radius.

c) Br cl

a) Al B

d) Na Al

lonization Energy

b)S O

e) O F

f) Mg Ca

lonization energy is the amount of energy required to remove an electron from an element. Using the
ionization energies of the elements in Period 2 listed below, make a line graph the values vs. atomic

number.
Period 2
Element IE (kJ/mole) Element IE (kJ/mole)
Li 519 N 1406
Be 900 0] 1314
B 799 F 1682
C 1088 Ne 2080

On the same graph, make a line graph the first three atoms in Group 2A listed below in a different color.

Group 2A
Element IE (kJ/mole)
Be 900
Mg 736
Ca 590
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Answer the following questions about ionization energy in complete sentences.
5.What trend do you notice for the ionization energies in Period 2?
They go up as the atomic number increases.

6. What trend do you notice for the ionization energies of Group 2A?
They go down as the atomic number increases.

7. Explain why this trend occurs.

Going down a group, the lonization energy decreases because the electron is further away from the
attraction of the protons in the nucleus. Lower ionization energy means it takes less energy to remove
the electron from the atom.

Electronegativity

8. Define electronegativity

Electronegativity is how likely an atom is to attract a bonding pair of electrons.

10. What trend in electronegativity do you see as you go down a group/family on the periodic table?
Electronegativity decreases as you go down the group.

12. What trend in electronegativity do you see as you go across a period/row on the periodic table?
Electronegativity increases as you go across a period on the periodic table.

13. What causes these two trends?

14. Circle the atom in each pair that has the greater electronegativity.

a) Ca Ga b) Li O c)Cl S d) Br As e) Ba Sr f) O S



15. For each of the following, circle or highlight the correct element that best matches the statement on
the right.

N P As smallest ionization energy

K Ca Sc largest atomic mass
Ga Al Si largest atomic radius

Vv Nb Ta largest atomic number

Si Ge Sn 4 energy levels

As Se Br 6 valence electrons

H Li Na | nonmetal

Hg Tl Pb member of transition metals

Na Mg Al electron distribution ending in 3s23p!
Pb Bi Po | metalloid

Ca Sc Ti electron distribution ending in 4s23d?




Instructions Fill in the arrows below with the following terms: increasing electronegativity, increasing atomic radius, increasing ionization energy.

Increasing lonization Energy

|
7 l/ 2
H He
10078 40028
lichium eryllium element name baran carbon nltrogen aRygen flucrine [
3 4 atomic number 5 7 9 10
Li | Be B{C|N | O|F | Ne
G041 $.0122 10811 12.011 14.007 15.800 18.998 20180
sodium | magnesium aluminium glicon | phosphorus | suffur chiorine &rgon
1 12 1 14 15 16 17 18
Na | Mg Al | Si| P |S|Cl|Ar
22900 24308 26082 28,086 30974 32.065 35453 39.048
potagslum | calelum scandlum | ftsnibm | vanadum | chromiom | manganese Iran cabalt nickel coppar zinc galiurn | germanium | areenic elanium braomine krypton
an e kil n b2 25 2 b 28 b 10 A n n 15 3
Increasing Atomic Radius Sc| Ti|V |Cr{Mn Fe|Co| Ni|Cu|Zn Ga|Ge|As|Se|Br| Kr
9,008 A0.078 44,956 A7 867 50,042 £1.006 54,038 55 845 58,033 54603 £3.546 8530 66.723 7261 74.922 TR.98 76.904 83.80
ubldium | etrontium yitrium zirconium | nlobium - [ molyedenum| technetum | ruthenium | rhodium | palladium allver cadmium Indium tin antimony | tellurum loding #enon
7 38 39 40 4 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y | Zr [NbMo| Tc Ru|{Rh|Pd|Ag|(Cd|In |Sn|Sb|Te| | |Xe
85468 4762 88906 $.204 92808 4564 [58] 1007 10291 106.42 0T8T 1241 11482 118.11 12176 12760 126.90 131.20
casslum baum lutztium hafnium tantalum | fungsten | rhenlum Emium ridiurn patinum gold Mmercury thallum lead bismuth | polonium estating radon
55 56 57-70 m 2 [E] 74 75 6 7 8 ] 80 1 82 8 86
* .
Cs|Ba Lu| Hf {[Ta| W|Re Os| Ir | Pt |AulHg Tl |Pb| Bi |Po| At Rn
132.01 137.33 174.07 17849 180.95 18384 186.21 190.23 182.92 185,08 196.07 20050 204.38 2072 208.08 208 [210] [222]
franclur radiurm dubnlurn g bohium | hassum | mefnerum | unnniium | unundnium | unansiom urnguacdium
87 88 89-102 | 103 104 105 106 107 108 109 10 m 12 114
*%
Fr|Ra Lr | Rf {Db|Sg |Bh Hs| Mt \UunUuulUub  |Uuq
[23) 28] 282] [281) [282) 266] [264) 28] 268 JEd)] 1274] [ 284
lanthanum cenum i dymi samarum | europlum | gedolinum | terblum | dyeprosium | hoimium ertium thullum yiterblum
57 58 59 60 61 62 63 64 65 66 67 68 69 70 :
Increasing
‘lanthanoids | La | Ce | Pr | Nd |Pm Sm| Eu|Gd| Th | Dy | Ho| Er|Tm|Yb
13801 14012 14081 144.24 [145) 150.36 151.96 157.25 15683 162.50 184.03 167.26 188.93 17304
scfinum thorium | protactiniur | uranium | nepiunium | plutonium | emericum | cudum berkelium | californium | einsteinium | fermium  [mendelewium| nobellum
89 90 91 92 93 94 95 9% a7 98 99 100 101 102
“actinoids | Ac| Th|Pa| U [Np Pu|Am|Cm|Bk| Cf Es|Fm|Md|N
[287] 23904 231.04 23803 | [T [244] [243] [247] [247] [251] [252] [257] [258] [256] |
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