CHEM 1101 . MID-TERM TEST #1 calculators allowed

WINTER 2019

e Print your name and student number on your test booklet. UNDERLINE YOUR LAST NAME

e SPACE OUT YOUR ANSWERS — we will mark answers on the lined side of the page only — you can use the
other side for rough work if you wish

e KEEP YOUR TEST PAPER - HAND IN ONLY THE BOOKLET

e TURN OFF YOUR CELL PHONES AND ANY ALARMS YOU MAY HAVE
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1.

Electromagnetic radiation of wavelength 121 nm is just energetic enough to ionize sulfur.

a) Determine the ionization energy of a sulfur atom
b) Determine the ionization energy of sulfur in kJ/mol
c) If you want the electrons that are emitted to have a kinetic energy of 900. kJ/mol,

what wavelength of electromagnetic radiation will you need to use, in nanometers?

For molybdenum 4;Mo:

a) Give the electron configuration

b) Identify the valence subshell(s). Give the orbital diagram and the guantum

numbers for all electrons in the valence subshell(s)

c) Identify the highest energy subshell. Give the orbital diagram and the quantum

numbers for all electrons in the highest energy subshell (if different from b).

d) Give the electron configuration for the molybdenum(II) ion.

Predict the most likely ion or ions for:

a) se¢Ba b) 13Al C) aoln d) s:Te e) s3l

Give the IUPAC (systematic) name for the following:

a) P20z b) CaO c) CoO d) In20s

Give the chemical formula for the following:

e) gallium nitride f) gallium nitrate g) antimony(III) sulfide

Turn over for question 5 and equations/P.T.



- The periodic table

www.webelements.com
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1 mol:
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Draw and name the VSEPR geometry

d) Show the bond and net dipoles

Data and E uations

b) Give the bond order for each bond
c)

a) Show the Lewis di

6.626 x 10734 J:s

c = 3.00 x 108 m/s

Ru = 2.18 x 10718)

h

for TeCly :
(tellurium tetrachloride anion)

5.
K.E. = Y2 m v2

25%

Hydrogen Hellum
1 2
H He
1.008 d 4.0026
Uthium Boryfilum Eloment Name Boron Carbon Nitrogen Oxygon Fiuorine Neon
3 4 Atomic number 5 6 7 8 9 10
Li | Be B/ C|N|O| F |Ne
6.94 9.0122 10.81 12.011 14.007 15.999 18.998 20.180
Sodium Magnesium Aluminium Silicon Phasphorus Sulfur Chiorine Argon
1 12 13 14 15 16 17 18
Na | Mg Al Si| P | S |Cl|Ar
22990 24.305 26.982 28.085 30.974 32.06 35.45 39.948
Potassium Calcium Scandium Titanium Vanadium Chromium Manganese fron Cobalt Nickel Copper Zinc Gallium ‘Germanium Arsenic Selenium ‘Bromine Krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K | Ca Sc| Ti|V | Cr|/Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge|As | Se | Br|Kr
o ey use | wew | sose | s | sio | sseem | seen | seem | sosien | oeedem | serm i T8l RO oo
37 38 .g 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y | Zr [Nb|Mo| Tc |[Ru|Rh|Pd|Ag|Cd|In ([Sn|Sb|Te | | | Xe
85.468 87.62 88.906 o_.~n$~ QM.RIQN~ oomm 97.91] Jo_.cdm 102.91 106.42 107.87 112.41 114.82 118.71 121.76 _nﬁ@& 126.90 131.29
Caesium Barium i Tantalum Tungsten ‘Rhenium Osmium Indium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine ‘Radon
55 56 57-70 73 74 75 76 m 78 79 80 81 82 83 84 85 86
Cs | Ba| * Ta|W Re|Os| Ir | Pt |[Au|/Hg| Tl |Pb| Bi | Po| At | Rn
13291 137.33 180.95 183.84 186.21 _8»&m~ 192.22 195.08 196.97 200.59 204.38 207.2 208.98 (208.98] 209.99] [222.02)
Francium Radium Dubnium ‘Seaborgium Bohrium Hassium D Ci Ununtrium Flerovium | Ununpentium | Livermorium ‘Ununseptium | Ununoctium
87 88 89-102 105 106 107 108 109 110 11 112 113 114 115 116 117 118
Fr | Ra | ** Db|Sg ! Bh|Hs | Mt| Ds | Rg | Cn |Uut| FI |Uup| Lv |Uus|Uuo
223.02] 03] [268.13] ME;QG [270] _mNN._E 276.18] ww#‘m_ wg..Qm (285.1 (284.18] »g,.m wu,_ou [293] [294] mm
[Fraseodymium| Neodymium | Promethium | Semarum | Europium | Gadolinium Torbium | Dysprosiom | Holmium Erblum Thuum | Yiterbium
59 60 61 62 63 64 65 66 , 67 68 69 70
*lanthanoids Pr | Nd |Pm|{Sm|Eu|Gd| Tb | Dy |Ho | Er |Tm Y
140.91 144.24 [144.91] 150.36(2) 151.96 _mu.mm~ 158.93 162.50 164.93 167.26 168.93 173.05
i Uranium Plutonium Americium Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium
91 92 93 94 95 96 97 98 99 100 101 102
*actinoids Pa| U [Np|Pu|/Am|Cm|Bk | Cf | Es [Fm | Md| No
231.04 238.03 muw.om_ N:ba [243.06] [247.07] [247.07] mwrcu 252.08] mwwg 0] [258.10) (259.10]

m<.=vo.-§n..!i!=s.<=sz...a.E....o;s._.i_:?:s.i.sasﬁaag.glaagi_.&:i.sic;eae_vi:ai&9!&3:%5.36.?5._8893z»i—iéiswovavoﬁ?g-i:::u.:u. 3.!&5!&5325&
here are IUPAC's temporary names. In ries, the spellings aluminum, cesium, and sulphur are usual.

Group labals: the numeric system (1-18) used here s the current IUPAC convention. ~

‘Atomic woights (mean relative masses): these are the IUPAC 2009 values and given to 5 significantfigures. The last significant igure of each value is considered reliable (0 1 except where a larger uncerlainly is given In parentheses, Representalive values for those elements having an
atomic weight interval are given (H, Li, B, C, N, O, Si, S, Ci, i), Elements for which the atomic weight is given within [brackels] have no stable nuclides and aro represented by the elemn(s longost ived isolope reportod in the IUPAC 2009 values.

©2012 Dr Mark J Winter [WebElements Ltd and University of Sheffieid]. All rights reserved. For updates 1o this tabie see ,_Periodic_Table (Version date: 7 June 2012).




