Saturday, 12 June 2021

PLI Extra Practice for PLI #1 (Problems taken from Chemical Principles, Zumdahl)

1. Fill in the missing information (Note. I could not figure out how to write isotopes in word
and gave up and went to bed)

Symbol Element Protons Neutrons Electrons Charge
14C

6 arbon (e & L Y]
235U .

9 wranium 43~ %3 17— J
32 S2-

16 U fur (W " |9 -2
e B’ | bariww 56 81 54 Y
5 Cl cMarine i 20 ® oy

FOLUML. 2. A mass spectrum tells us that 60.10% of a metal is present as ®M, and 39.90% is present
i afm as ""M. The mass values for M and "M are 68.93 amu and 70.92 amu, respectively.
n 5% What is the average atomic mass of the element? What is the element?

mass of 100 atoms M = Mags of "M+ magg of M
=((60.10 cbms)(6%.93 amw) + (32.20 afoms)[#0.92ams)

= 9 FA amn
- VAR ahmic mass of M = mass ¢f taom of N

— masd of \ov afums M 6473 - 0omy Uq
—_— = 12 Mmu = -
100 atom = V0D atuoms /ﬂTbWt Cra , f[tl“tum

3. Indium exists as two isotopes. '!*In has a mass of 112.9043 amu, and !'’In has a mass of
114.9041amu. The average atomic mass of indium is 114.82 amu. Calculate the percent

relative abundance of the two isotopes of indium. X +\j = |
\ 0 4 Vv = |-
use. «WIHW\ of e(b(/wnons P % abandance! O e

H2.9043 x +114.9041 y = |14, B
112.9043 x + [(4.904( (1-7) = [“. 82

HA-4043 x + 114.9041 - ]|14.904 x= [14.22 = -0.(084" = - 19298
x= 0.042% 0.042x (0U/. < 427  100-4.2 =A45.2
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4. Strategies for balancing equations:
a. Find atoms that are only in one compound on the reactant side; balance those first.

b. Generally, leave oxygen and hydrogen until the end. They appear many times, and
balancing other atoms will often force O and H to become balanced.

c. Double check after balancing.

% Ca+C+3 02> 2 CaCOs

4 FeS+ + 02> ¥ Fe203 +4 SO»

1 Mg(OH)2 + 2HCI > 1 MgClL + 2-H>0

3 CaCla+ & NasPOs > | Ca3(PO4)2+ g NaCl
1 PCls+4 H20 > | H3PO4+5 HCI

5. Oxidation-Reduction:
a. OIL RIG—> oxidation involves loss of electrons (increase in charge), reduction
involves gain of electrons (decrease in charge)
b. Something that is reduced is called an oxidizing agent. Something that is oxidized

is called a reducing agent.
Assign oxidation states to each atom in the following equation. Then state which
elements have been reduced/oxidized and list the oxidizing and reducing agents.

56203(3) +2Al(s) > A‘llzCis (s)+2Fe (1) OXidized - 4l is oxiddzed @ — +3
d )

Y )

+3 "2 ) SR g teduced: Fe it wduad +35 8
-+ 2¢=0

_Fe, 05 s oidizing, agent
A nduong, ogent

2MnOy4 (aq) + 16H" (aq) + 5C204* (aq) = 2Mn*" (aq) + 10CO2 (g) + 8H20 (1)
Y J ¢l ] I ¢4
3 -2 €1 3 -2 2 4 -2 -2
-8« xX= - l
oxidi2¢d: C in Czo12' (S oxiclizeed +3 — +4

redced s M in M0, e rvduel +3 - + - ©L M0 iy oxidARINg apnt

. €, 04 27 is AouL At sng



6. Write the molecular, complete ionic, and net ionic forms for the following equations:
a. Aqueous acetic acid reacts with aqueous ammonia.

M : C—H3CGDH Caqy =+ NHE Cﬂq) —

NH,F -
(wea le) Cwoole) H" ap [’Hs[”) faq)

T: -

"

Net - "

b. Aqueous perchloric acid reacts with aqueous lithium hydroxide.

M: HC104 caq) + L0t caqy — H004) + LiCI04 taq)

'y o i |
W+ 0« Lo« o an = 0@ « Li gy + €10, caa)

Net - l"'*cqq) "GH—CQ1) —  H0 (p)

c. Aqueous sodium hydroxide reacts with aqueous phosphoric acid.

M: NaOH (agqy + H,P04 Caq) — 31 ( Nq 4, Po
M0« oL o 200+ ey POy engy
&

Na caq) + (IH-tac') + B P04 ) — M, 0 (1) « H;_POzrucan . Mot
Net: Ot caq) + Wy Plq caq — W, 00y W, Ple " cag)

d. Aqueous barium hydroxide reacts with aqueous carbonic acid.
W Balllh aqy + 2H, 003 cag) — 28,0 (1) ¢ Ba(H(0:); caqy
mur weale

2+ - +
T: Pa taq) + 204 tagy + zH)_(OJ (aq) — >~H0,000) « Ba.z S Z_HC(); gy

Ned : zoﬂ'rm ~ LH, (03 caq) — 28,0(2) + 2H(0," Ceq)



Mp 1 - baranceel chahucd  eguation 4

INaH cagy + W P04 ooy —— 3, 0(p) + Nou PO cog
7. Sodium hydroxide reacts with phosphoric acid to give sodium phosphate and water. If
17.80g of NaOH is mixed with 15.40g of H3POa4: 1. How many grams of Na3POu can be

formed, 2. How many grams of excess reactant remains unreacted, 3. If actual yield of

Na3POs was 15.00g, what is the percent yield of NasPO4? % NB: W:{ m PR §
) au *
M w. D0g NaGH 2 wdl ot o Naspo‘rx 3. %9 NasPUs (24,289 NP0y vmou}"

40 ﬂmum 3 mol Na 4 (mal Na Poﬂ
0r X NewH = Unifiny vuorcins-

IS.‘HJS HsPly L mdl P4 o L me) Nas Py . 103.94 9 Novs PO, 25 Fl g NoajPoy

9 ﬂ-U?fa Hz P04 [mal HaPo4 L mel Ng g P04 Wlmdﬁé',
24.339 NosT04 I mdl Mo, P, I mol WPl
1U3.44 9 Nagfo,  Imd) NasPly

®

= 01483 mol H3904 wied

‘5'403 HSPOT x Viwgl Hslls 9 153 mal H3 P04 Wiginally ?vuserv} 00098 el in
10.00g frsPo, excony) =
0.0098 mal W90 155 _[0-8ug #aPO4 in exum
¢ ciotd - L w4 Ply
B) T yiald - aoal g, sy « 10, =[0). 68 7 yioud |
e, 24.329~ 0

8. The Space Shuttle environmental control system handles excess CO2 (which the
astronauts breathe out—it is 4% by mass of exhaled air) by reacting it with LiOH pellets
0L - _ to form lithium carbonate and water. If there are 7 astronauts on board the shuttle and
Z = 2000mL each exhales 20 liters of air per minute, how long could clean air be generated if there
were 25,000g of LiOH pellets available for each shuttle mission? Assume density of air is
0.0010g/mL.

0. 6010 gwic 20,00 LT (% as 5y g (0,
1 /WPL/ i . O[SMW ) WF

5. (pj COZ/M[(\

R ot co, w) Ligh : (0, + 2Li0H —s i, 05 +

2osal0ty LW, LAUM Lm0y teotql g 303040,
2%. 944 G Loy 20l LiH | pal (O,

0

2

23,9%1 40, imm 1w [gay
5-lg (0, Womin 5, 0

- }9 da% U’E CL&U/“-M(‘




9. Predict the products of and balance the following precipitation reactions:
a.3KCl(aq) + Pb(NOs)2(aq)> FKNO3 caqy +  Pp Ll (s)

b. LAgNOs(aq) + MgBr2(aq)~> J»Pnj Br () + MqCNOg\,_ taq)

10. What mass of Fe(OH)s is produced with 35mL of a 0.250M Fe(NO3)3 solution is mixed

. with 55mL of a 0.180M KOH solution?
fp I: wnk balanced
chsmia Uﬁ\ldj\'ml o Fe [Noﬂg (aq) + 3IKOH ragy —— 3KN03 gy  + ke (0'H\3 (s

Bofuie van:

0.035L, 0.2S0 mil BINGY; _ 4 60825 mol R (NO; )Y,
L

f.o5sL, 0-‘50('"" KOY 00099 | KOH
L

Deermint Linuhey Qeacknd

0-000%s mal R(NO); I mdl RIH; _ 0.055%5 wa) R(0H);
|l el

- V-

0.0009 wu| KOH o _\W\ Bl g (033 mel FeUW), & = LR~
3 wal oy

0. 0033 mal FRCA), — Wkdg9 . 0.35%3q R 0M;
vl FE (04




11. You want to determine the molar mass of an acid. The acid contains one acidic hydrogen
per molecule. You weigh out a 2.879g sample of the pure acid and dissolve it, along with
3 drops of phenolphthalein indicator, in distilled water. You titrate the sample with
0.1704M NaOM. The pink endpoint is reached after addition of 42.55mL of base.
Calculate the molar mass of the acid. % 1gMmember malar mass = J/imol »

HA + NaOH —— 1,0« Na k0RO = 4,0
() delerming mos of loase wied:

o425y L waoH (- 1304 milagh _ 3 o5t mel N0t used - mels 08
(L

2) (oW diptrmne s < Kag preEt nat veacttd Omplitely ..

Ul vadfie of acid: bage - 7.251 %107 el HA = ;.a%ﬂj, HA

mglar mass o aciol - 2.37%¢

= [39% 1 S/my]

F.251x) (7% mq)



12. Redox titration:

a. Strategy: 1. Balance the redox equation (we recommend using the half reaction
method. Good videos on youtube are Organic Chemistry Tutor and Khan
Academy), 2. Determine moles of titrant, 3. Use balanced redox equation to
determine moles of unknown and then convert to grams, percent, molarity, etc.

A 0.0483M KMnOs solution was used to titrate a solution containing 0.8329¢g of impure calcium
oxalate, CaC204. If 30.25mL of the KMnO4 solution was required to reach the titration endpoint,
calculate the percent purity of the CaC204. This reaction takes place in acidic solution.

MnOs (aq) + C204%(aq) = Mn?*(aq) + CO2) (Unbalanced)

- - 2-
MWHW- ZMno-f- cag) + 55301- [pr +]UH30+rq_ol3 — Z.an'ftawp +10£02t3) +'Z,+H30(P)

0.03025 L, 0-0485mel Mnls™ ) 4, 414 o M, uped
I

14067 mol My, S ol U g 60305 wol G045 g
2 ma Maf,"

0.60 36S wol C,0,°7, 1 md Calelh 13 1oq(qc, g,
(mal €04 1wl [q¢0,

< 0.4u#F g (@C,0, in sample
n Jample

0.4t g [aC,0, . 7
- x . 7 JU‘Z‘o aC
0.932% 9 omde smple, / 21




