Spring 2023 CHM?2045 Exam 1 Review Solutions

*The material covered is from chapters 1-4*

1. The two most abundant isotopes of chlorine are *>Cl (34.99 amu) and 3’C1 (36.99 amu). What

are their percent abundances? (Hint: Use value from periodic table) > ¢! =345 amu
2645 = HA(%) + 369%%

a) ¥Clis 37%; *'Cl is 63% ISHS = AN T 43059

b) 33Clis 23%; *'Clis 77% e
c) ¥Clis 77%; ¥'Cl is 23% A et
d) ¥Clis 63%; *'Clis 37% i sy,

e) ¥Clis 50%; *"Clis 50%

2. Given the name of the compound, write its molecular formula.
vsF W
a) Vanadium (v) nitride: %* —2 V3Ns
b) Iron (i) nitrate: &' w, —2 FeNO3
¢) Tin (iv) fluoride: <€) »s& —2SnF4
d) Copper (ii) phosphatefe.” @) = Cus(PO4)2

€) Ammonium dichrom?tei : , (NH4)2Cr207
M’V w07

3. What are the moles of each ion and the number of each atom in 78.5 g of aluminum sulfate?

1. 0.241 mol AI*" V. 2.76*%10% atoms Al IX. 1.66*10** atoms O
1I. 0.459 mol AI*" VI 5.47*10** atoms Al X. 9.32*1023 atoms O
M. 0.987 mol SO4* VII.  4.14*10% atoms S
IV. 0.688 mol SO4* VIII.  6.3510% atoms S
' (5 2 wal A% 3
) ILIV.V.VILIX  19%%) ”‘*’WZ"?(;NM ><'w' A'l% ot (22685l ) X T
b > Vo > ol Al _ . )
b) L III, VI, VIIL X ((?Vilf(“:”“\(‘,‘z.f A,f;:; ﬁ;ﬁj’gg) 20698 wol 59, ED 2ot ‘203427;
¢) LIL IV, VL VIIL X (54 } bl mex, T\ — gy e Al Dz lbgtel )X 12
(7ds5 Msa) —WIAME}) (il A1) (2 ) XU A5 ‘?‘fz.'fg/wﬂl
d) IL III, V, VII, IX s o Koo \ 2 4457 S Aalsony e S
e) None of the above (7iM0) ~‘*'*i‘ 0 ﬂt"(:” ) g 2 o . o
(zuus; (wm Tk A, )M—L) = 1L6b k™ e

4. You have a concentrated stock solution of HCI. The concentration is 8.2 M and there is 1.5 L
of stock solution. 752 mL of stock solution are taken and diluted to 1.2 L in a volumetric flask.

65 mL of this new solution are taken and diluted to 125 mL in another volumetric flask. What is
the final concentratiog‘.z

L2 25l
D gl 2 eme S

a) 27M B 55 M S

b) 6.2 M A [5] e
C) 82M (157 mi)(mmn, ) H2el “m\ 261664 w HEAd

d) 34M u)
(6166wl e M R

e) 45M /\’Lb/g 5.3 M
(6Swl) P‘ ,_\ S ‘“‘"“ﬂ'wg): 3y wl WA

0'53‘{6'11»«'W _ e
(\'LC“\«LX‘:(‘)—M"\ =21 M H



5. Given a volume of 60 mL and a concentration of 0.925 M of hydrobromic acid, how many
mols of HBr are there and what is the mass of HBr?

(L O.QZS—M{H&" - OOSGM(ﬂgr
a) 091 mol,7.1¢g (é&wl,ﬁ(mo:/, C >

b) 0.056mol 458 ()i QTLMW}@"*%> 45 4 HG
c) 0.014mol,9.1¢g

d) 6.2mol,32.1¢g

e) 8.4mol,654¢

6. Write the balanced molecular and net ionic equatlons for the combination of silver nltrate and

sodium chromate. A; /W + M CfO« ﬁ{ GO 4 Wy + A/& %M%
Uat Oy 2™ > Wy, h 0 /% ¢4, /(»2/1/q My
Molecular Equation: LMoz« //“ (e

2AgNO3 (aq) + NaxCrOg4 (aq) -=> Ag2CrO4 (s) + 2 NaNOs (aq)

Net Ionic Equation: ->j/b*+ 20 +yq/+¢,4'7-$ A;zer(D < ’2/%@%/

2 Ag'(aq) + CrOs(aq) -> AgCrOs4 (s)

7. Given 2.68 mol of w phosphate what are the mols of phosphate ion in 689 mL?

5{’«(» 3 — Cf (90‘()
2) 981mol 2 (gud @”go 3.81 M S (h),

/ =
b) 4.38 mol i) (e

c) 7.78 mol ol PO ~ 7% (’Dq3\
d) 2.43 mol tM«\ W\(ww(w“‘
e) 6.75 mol =

8. Gypsum is a common hydrate salt. It has the general formula CaSO4 * xH>O. If the molar mass
of gypsum is 172.17 g/mol, what is x? T =100 g\ in,

(G0 e\ St T st *x=2
P ggmve Homol Je | P
c) 3 Lﬂ(’gwj/'& 72,0 tuol —136H (23600t 7l%2 _ g
d)) 4 &SQ(; /lfgiw"’" Colsoq"?m!fo C,'Sp(( ]g;,)fé z{bwo( | mol (452
€) 5

9. What is the mass of CO if 8.2g of nonene (CoH;s) and 20g of O, are combusted? And which

. o 0
is the limiting reactant? QQCT He 420, —2 {co, 1420 ) = 264 270, 1505, + 1540

a) Nonene, 23g 110227 | o (41 /H X
b) O, 16g H% ’1 c((ozm o1
C) Nonene; 25g C (lﬂ}ﬂﬁ‘ C'(l'![ ,‘i(lhﬂ)-} l%[l "5)’\%12{'"
d) O, 18g - (004 0,5 (6x2 =32l

e) 0u,27g 0= by (1o 4 2006) 44t

Zval Gify, [Tl 0,

(203 \ 1 1€, \ [ 41005 co .
(.’LD? %’_Ywmmi éﬁv%lfoﬁ = | ;LCO

wol G |04 Iy
(s Gl il )(w il @1} 2550,



10. Write the balanced molecular and net ionic equations of Nal and Pb(NO3)2.
W T~ Ch(vrs), = 2fiPg + BTy (Vo W
Molecular Equation:

2Nal (aq) + Pb(NOs)2 (aq) -> 2NaNOs (aq) + Pbla (s)
Net lonic Equation:

Pb%* (aq) + 2I' (aq) -> Pbl, (s)
11. What is the mass of V(OH)s formed 624 mL of 0.389 M VCls reacts with 893 mL of 0.651 M

Ofca(OH)z? ‘o P 6m2 K V\/LT)2 ‘\—‘ (ZC;E > 7 VD( +§(a(0m >2 V(o/fﬁ + 56‘2
v - 5 — [
30 6g 1 wa\ 5 ‘g I PARE A “4) w0 7)

\)=Sp 2 Jlo! g Vo= arp

i 3 00l UCts )| 2l U0, \ 1555780 VY, 0180 oo e
33 Og ((ﬂqwb) ,J) 0 b W}»(%ﬁ)- 3‘3.0|; V(°ﬂ)s AR (551 \

(,x‘lml Glow), | Zeml Vo .
31 6g ﬁqg”L)(WW pu (Gt CCo, | ”,Mﬁ(%:::ﬂr) - 3625 Vot ¢

12. Using the question 11°s chemlcal reactlon how many mL are left over of the excess reactant?

2 ( VC s
{ {0 1 099 n b
somt, 3N 2T e et [ 5252 Sy 70t

°o oo os

a.
b. 90mL (O(LL' ml— 5277l = 24220 L
c. 512mL a used A
d. 26mL 26 L
13. Balance and identify the type of reaction, oxidizing agent, and reducing agent of each
equation: N,Oc = M0y ¥ 0y 2V,0. >H IV3 * ‘;
4 #
N>O5 ->NO, + Os 2 0?(0 \)‘ g/;,q/ oL +$’ ,7_ -‘4
N0 -> 4NO; + 05 ”.’mm TS,
Decomposition reaction; Oxidizing Agent is N2Os, Reducing Agent is N2Os
Sk o = <H S H6E > T s
SS + F2 -> SF4 52& ((b (24 % S:( Y p’z “ V‘('
3 Fé32 —
Sg + 16F> -> 8SF4 of":;ef' 02k et -oh

Combination reaction; Ox1d121/% A;ent is F2, Reducing Agent is Sg
(6% e - 246+ Z,

Csl+Ch>CsCl+ L oo - % -
— o> " 7
~I>0

2Csl + Clz > 2CsCl + I

Displacement reaction; Oxidizing Agent is Clo, Reducing Agent is Csl



14. Given the reaction Fe3O4 + Ha -=> Fe + H>0, if 0.250g H> makes 1.49 g of H,O, what is th?:e Qﬁ”“z” 3R #,0

percent yield? Zjﬂﬂ;%lwyz {:}30({ + #2 > FE + H;O

52.3%

a.
b. 66.7% ‘/fgx%’i’(ﬂz fe 3 73 H :gcé?e,(«? / Hi /3
c. 952% o Y ol /¢4
d. 12.4% [ nooltl | (finnl o0 )( (g 2522 1,0
e. 75.3% (o ’5}%(7 Uty (TW\ Hy (el tho ) = 2‘2%
15. Given 7.13*%10'° Ca atoms, what is the mass of ca1<(:ium in grams?  (a =4O. 07‘?;/»«»(
) [ o }iD D73 6,.>
3
L (G @“”“>Ww)zmz‘z 0007 5
c. 4.74%10° Y74 k(o3 9 G
d. 9.24*107
e. 4.93*107
/VMMZ‘GO"LJ{""’,
16. Given 1 mol, what is the mass percent of each element in CsH1206? M7, M
- el
. 60%C . 6.7%H V. 31.6%0
. 40%C IV. é%f%éld c VI. 533%0
a. LIV, Vl (lwel (0“'10”%@ —(:pﬁ_s Y000 = Ko wess €
b. IL 1V, VI WLy Gy
c. LIV,V R wl \ A
Cd N Tt g ok 6L
d. II, 11, VI Mﬁ‘*&—/“ *
e ILIV,V a2l o 0o

© ey GHa%

17. What volume of 0.6143 M of strontium hydroxide would neutralize 72.59 mL of a 0.8291 M

solution of hydrochloric acid? §,** op- H'¢C G s (9
G (), Azha > Fch H2D
a. 6243mL ’ €r 'Lcrxz“r ( MWL (ZL MDML) L% 91 ML
b. 48.99mL o 370 s S et o) e )é/—:w; v
c. 75 12mL (sl Sk
d. 36.25mL
e. 95.13mL
18. An unknown metal M reacts with sulfur to make M»Ss. If 1.62g of M reacts with 2.88¢g of
sulfur, what is M and the name of M2S;?  g-%" &, m_S, N=+3
P (>
a. V; vanadium (iii) sulfide 2 (2 0
b. Fe; iron (iii) sulfide 35( 5\-o. 0 8% molS
c. Au; gold (iii) sulfide (2889 0K 322 95
d. Al aluminpm s1'1'1'ﬁde (0.8 3>( > 0,05 77 mal M
e. Cr; chromium (ii1) sulfide [
g P %Z/’“’
D oS ™ - Al
q‘ M N SA\%&&

A\ S s A'wﬁtﬂ“"‘



19. Balance the equation and identify the oxidation numbers, oxidizing agent, and reducing agent

for the combustion of C7Hi4. a GH +20, —>7Co, +HP
C7 oz |7 H Hx ! 210, »Ho, W0
2 C7H14+ 21 O2 > 14 CO2 + 14 H20 H = 7(0%"‘ o1 Zc.,l-'l,,’l 2

In C7H14, C=-2 H=+1; In Oz, O=0; In CO,, C=+4, O=-2; In H,0, H=+1, O=-
2c7u X 21 0, MCD, 4 MU0

Oxidizing Agent: O2 2 H oo 2

Reducing Agent: C7Hi4 Y

20. What is the empirical formula of a compound that is 40% C, 6.71% H, and 53.3% O? What is

the molecular formula given that the molar mass is 240.24 g/mol?

a. CHzO; C9H1809 2 lwlc § ‘;L c J o
b. C,HO; Ci6HgOs 4030( Zolls € > 3.33melC =x 333#4,44 m
c. CH»0; CsH1603 (,—;l}g (u“> _6 Lomel H =9 S Goe 3 N -@ J?
d. CHOs: CoHoO1s (53%01_‘%'_13 233l 052 C,H,O, > CHzD mp,r.«l v
e. CH»O; C¢H120s C =200
={.008 ¥
ZHO’ZQQ/AJ g.-_lbos 2+

3 (Cl “LD'B = &g




