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[T7] The molar mass of Cl is 35.453 g. 37Cl has a natural abundance of 24.24%. I—eCtU re 2 CH 1 31 Summer 1 2021
Which of the following statements is true? Tuesday, May 25, 2021

,, 1. Themass of one atom of naturally occurring Clis 35.453 g * Quizzes an.d final exam using Gradescope
75% divided by Avogadro's number * Atomic weight

The mass of one atom of naturally occurring Cl cannot be ¢ (LR o L

2. ) . . .
17% 35.453 g divided by Avogadro's number. : E:(r:;llrlrtllpnl; E)er;);ﬁinrséc(iigsmlcal formulas, equations, and reaction yields

8% 3. Neith f the stat ts is true.

’ either ot the statements 1s frue Begin ch3: Chemical bonding: The classical description

* lonization energy: X (g) = X*(g) + 67/

Next lecture: Anatomy of electron clouds; IE; — electron cloud

sessioN I expansion; Electron affinity: X~(g) — X(g) + e~; Electronegativity: EN
66522 ~ IE, + EA; Dipole moment and ionic character: ~ AEN
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1 2
Quizzes and final exam using Gradescope Atomic weight = magnitude of average mass
Show your work for each question in the space provided in the question. You The atomic weight of K is 39.098 (nwts!)

gyl L D el s The atomic weight of Br is 79.904

[ (1) download this document, write your work on it, and then scan the The atomic weight of H is 1.008

completed document as a PDF, or
The atomic weight of an element is the number given on the periodic table.
(2) do your work directly on the PDF of this document using a tablet device.

When you have finished, submit your PDF to Gradescope following the
instructions on the handouts page.

If do not have a tablet device or printer, please email me at dan@bu.edu.
I'll provide a practice quiz shortly. 8@(" 511
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[T#] The molar m 37Cl has a natural abundance of 24.24%. At :
Which of the following stateniertsis true? Terms to dIStIngL“Sh

Relative atomic mass, A,: ratio of mass of an isotope relative to mass of 1/12 of
1. The mass oi naturally occurring Clis 35.453 g one 12C atom

0% . : -
divided by Avogadro's number A, of 13C is 13.00335 (unitless)
Jhe mass of one atom of naturally occurring Cl cannot be . B 1
3;4\—53 g divided by Avogadro's number. Atomic mass unit, u: 1/12 mass of one 2C atom
23% 3. Neither of the statements is true. 5 lu= (1//1_2) x\(12g) / Npj=8/ Ny =1.66054 x 10-** g /
[ Lo W'OZH’ G Atomic weight: average of relative atomic masses of anne_lement o
= Atomic weight of C is 12‘£1 (unitless) C C é

P

Molar mass, M: Mass in grams numerically equal to atomic weight;
366517 . that is, the mass in grams of I_XA “average atoms” of an element

Molar mass of Cis 12.01 g
e 13 of 15 0
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] Which contains the most molecules?

Mole: Count by weighing L

0%
The mass in g of 1 mol of any element is called its molar mass 0‘%? CWW%‘(' %/W\QZC
Number of particles in 1 mol is N, = 6.02214076 x 1023// 0% (/MC - 0o < t

Each of these amounts contains the same number of atoms

\%‘4’ 7§1MI£NZ _ \{Vuﬂct\Lz

T

100% 4. 24gofCH, HZ:

0% 5. Notsure ZZ%F\Z

E H, z%//ﬁﬂ e tT_éA«_cé = |.smi CHy
J(

Q (L - :r'%//mf ol éM . % it

(5 . 184/ Fo4

IGg/mit

: I—\Sg-‘t

z

Magnesium)
24305

(@
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Mass to molecules

Which contains the most molecules?

mol

1 gofHj: 1g><—=05mol

45gof Cl,: 45g x (2X35)g = 0.64 mol

mo
28g0fN2.28g><m

mol
24 g of CHy: 24—ng

= 1.0 mol

1.5 mol

BOSTON
UNIVERSITY
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[TF] Which of the following contains the greatest number of atoms?
0% 1. 187 gofliquid mercury, Hg
MW
&'x 102+ atoms of sodium, Na &% ‘O atﬁls
4. 2 mol of hydrogen gas, H, ZM;‘
0% 5. Notsure 7. 4)(10
4
L6522
12 of 15

z3
*6%10 s
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- —

187 g o}liquid mercury, Hg

1400 u of u;anium, U//

0% 3. GMS of sodium,/Na

0% 4. 2 mol ofhydrogen gas, ;= 4 ks B H
0% 5. Notsure

H U
zg% 1%

8% 1.

okFu
oo W L
Ho 738 u

BOSTON
UNIVERSITY

[1TF] Which of the following contains the least number of atoms?

@2 g C, b0

23
18} g+ %e& Ny & 0.9 +br0 das
= 3 aous
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17
Problem: 7e 2.7; 8e 1.31. A Sl akus
7. The vitamin :‘.\__mo_lecule has the formula CyH3,0, and a
e Be ine. how many selesof v Ao, conti g€t S
'Z q. L%( ber otl.m)ms as 1 0;0 mfol Vi 1t‘1mmh\%
7.%3 2% 2L alogin A = (ooptAx 5‘ ﬁ,
235 _
239 ol pueEREIRE f{\f]k NA
143 T3 agamichs it So
249 73
Yo 47 Nn
walpus oA = ﬁs " 'F\z
1 ooonST4b = )( wd 9a K
Oreharry = Sl ¢ 1000
= L -5

18
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Problem: 7e 2.33; 8e 2.21 S Aggles, I Problem' 7e 2.47, 8e 2.35
I“/‘uc,;{' boozlli

=

10-08 = 0.58F il M} 47. Whep amifonia 15 mix e o =,
mass of the underlined reactant that is required to produce CI‘+ + 3% l\> the white >0|1d ammonium chloride (NH4Cl) is produced.
1.000 g of [he underlined produ ct. M{

33. For each of the following chemical reactions, calculate the

Suppose 10.0 g ammonia is mixed with the same mass of
hydrogen chloride. What substances will be present r after]
the reaction has gone to completion, and what will their

masses be?
TCT Aode

7 ‘ . q_ ¢ ,
M Mﬁ*& e 2 2 oot wm / Pir
A ot e ) skt

e 0
H x = 0.58F Mk
ool h, (z+ 1.9t
oo (2% 410,00 + 4 l.0039 - .33 wothlkx Cﬁ% =633 = ©.77% m }\Mro
i 2e [0+ 4 o,ﬁi&‘NK.,d& M%‘;493_ wel mm—fﬂgﬁ‘“@”ﬁ-
B il N O
24 30
[ ol of A and_10.00 mol of B react with 100% 3 gno .
JieldFie e oot the remction? General limiting reagent recipe
0% 1. 5.00C A 5 c D i%+J—>c+zn 7.00 mol of A and 10.00 mol of B react
0% 2. 4.00C — F.00 10.00 10) (D) much A, B, C an(‘i))'at the end of the reaction? 2D
0% 3. 367C A C D loooc*gc
0% 4. 3.50C ; S O A
Sarie ‘ a T .00 oD 008 % 25 = ¢ 66
100% 5 5350 Asouma A all usd ups HM)MM"J‘I% e S e T 4333 e 2REF gl
0% 6. 300¢ Ao B . uaal dp * 180 " A Do Amtic
. ) 3 e = 533 O 3.33 106/ 4]
0% 7. Something else q”;ﬁ‘g’A* \,/WLG ._.9023 SO/”J"" . — s 0.2 (0.0 Bm
0% 8. Notsure z W C ( 6?(3 33) Xyl &2% g
10.00 4L B % 47 & T & 980~ 2,33 C -os2(b4%05200-00) 0520 ‘
3B g@cszz F
13 of 15 0
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IE, EA, and EN First ionization energy. K@) — K@B*’ e
z % = =
3 b T Elx-% e |
2 : 2123
{1737 T
A H Bon 2 i A
tin | Fe | o | Ni | Cu| Zn v ma B
ul . 1351 &
| e ol | B | By 13,624 :
Ag | Cd B g
ez | iiam | 11 £ —96s §
B o
2 — 193
UU 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 L
Atomic number
e
e

39 40
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eV/atom and kJ/mol charge. % modge. = 22Zh eV/atom and kJ/mol

1 eV is the energy of 1 electron charge in a potential 0 For H atom (only; not other atoms),

- =1.6022 x1071°C ‘-(;gof it - v _ ev 9] _ —19 _J
< // / L0 g IE, = =136 ——x 16022 x 10717 - =21.8 X 107" ——
1eV=1.6022x10"19Cx1]/C=1.6022x10717] | \/ I3

, —_— —

[
doge  dnthge
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1E, = 21.8 x 10719 L 5 Madom _ 59 g 10719 x 6.022 x 1023 ]/mol

— =
( ’ atom mol

=131 x 105 L= -
mol

mol

41 42
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[TP] Ionization energy can be -ﬂ"-‘
ionization energy of Na atom i @

Copyright © 2021 Dan Dill dan@bu.edu

s kJ/mol and as eV/atom. The first
( Aow many K] are required to ionize

one mole of Na atoms? Remember—etectron char%e is1.60 x 10 CandIV=1
J/C. 1oV = l.to xlo'j(qc w e
0, an = \.t6 (0 1 23
)% 69 -l
1T = Sk bOY IO 602¥D AEE 16
0% 3. 700Kk : NN 23 @_ foooRy
0% 4. 900K] = ((60%6.02%I0 (D *D
0% 5. Notsure = '.éb*é.oz&lo" [OZO 4(,({5
= |. 60*6.07% 10 -
366522

[ ]
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