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31. The concentration of Pb>" in a sample of wastewater is to be determined by using
gravimetric analysis. To a ample of the wastewater is added an excess of
sodium sulfate, forming the insoluble lead (IT) sulfate (303.2636 g/mol) according to the
balanced equation given below. The solid lead (IT) sulfate is dried, and its mass is
measured to be 0.2517 g. What was the concentration of Pb*" in the original
wastewater sample?

Pb2+(aq) +Na,SO4(ag) — PbSO4(s) + 2Na'(aq)

A) 0.008300 M X

9 0.0008300 M 0-251719 PhSDY « mol Phspy. _inol PbT

C) 0.002517 M 2034 Ime P50y

D) 0.7633 M =
E) 1205M O~ 1D0L

32. The reaction of HCI with NaOH is represented by the equation
HCl(ag) + NaOH(aq) — NaCl(aq) + HyO(/)
What volume of 0.461 M HCl is required to titrate 11.7 mL of 0.786 M NaOH?
A) 11.7mL™ i

B) 6.86 mL
8 4.24 mL 6-186ms) adil ¢ 0.0UTLNAOH , mol HC I v LU
19.9 mL T —honal :
E) 2.17mL Imol NadH 0Os4ClMo)

e
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1. What is the formula mass of strontium phosphate, Sr3(PO,),?

2 2 Bl

A) 182.59 amu oL - ) 6 L9 v 2 L 262

B) 357.83 amu - e - ‘Bw"i“f; fT Gy
~(€) 452.80 amu Pz = 20T 7 9qg.00

D) 421.83 amu - .o @

- Voo G z SIS [

E) 715.66 amu Ooe® ’ dom 3glmol
2. What is the mass in grams of one propane, CsHg, molecule? S :éﬁ o

A) 440¢g

B) 420¢ A« i i}%m | 24

pl -23 ,,M:ML, ~ IR, - . « D

C) 1.99x 10" g - e N T T - G
D) 732x10% ¢ Mol .02t decule <

B) 2.64x10% g '

). S:»ﬁhvmj

3 Styrene's empirica 'forrnula is CH. What mass of styrene contains 2.08 x 10%! atoms of
_carbon? The molar mass of styrene is 104 g/mol.

A) 0. 0414 g 2 036t g loms C H‘W:‘)\l’ C : \. Mw\( Gatlg 104§ CQ{J
S - e " A - (S s s B s I
8 8 822‘9‘5 g {M[ 07 Y M\'[{t E! G s N imm‘a ( mﬂ
s g 507 LD SASTICNES
D) 0.359 ¢ \ 2 awm {
NG U ~ ol 9 oo i eyide |- fu; el L C Q{

B) 00276¢ =) neo Aot ‘}“‘”"‘?‘ Gplad”

25 re empr oA dig

4. How many moles of pentane, CsH,, are contained in a 25-g sample? (/%7 7' % _ - -

A) 0.42 mol YJ*
. ;B) 0.35 mol ’wa i« 0.3 5 Yy
) 0.60 mol Y ) o
D) 2.5 mol
E) 3.1 mol
5. A0, 0105 mol sample of urea, NH,CONH, contams Mo el 113
Pre PEaY @j «” ka}'ﬂsl /?:.5;; - BLosof e o - Cf { o { " ‘1
&%ww Cotorne I } Wl Lo b
O et t Dol

< <C) 5.06 ‘><‘10 2 atoms ) Sres
D) 1.05x10%atoms. ¢ o % .021 S molecde

: : U009 me i 2
: 23 S D &
E) 2.53 x 10” atoms. o |

iy

e W O SO Rl O ) ai’??g_ﬁ‘iﬁ“y““n%ffw
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6. How many aluminum atorns are there in 63 g of AlS;? 15O
A) 2.5x10% | 23 2 2
/® 53 L3¢ « mo | o L0Zt1o molecudesa & TIOMS
5.1 10 <l Tralocls.
C) 7.6x 102 g  twe)
D) 1.3x10* = 5. 05 4 J
E) 1.9x 10 L Mo ol
0= (M4 = \Q\
7. What is the percentage by mass of chlorine in DDT, C14HoCls? 74 - |+ 9 =
A) 29.4% ) e ci-ashg e M2
B)i 34.4% /3—"“’6/“ % LoD |2 L\’\ Sl\o &S‘i-ﬁj/mo\
C) 64.0% D455 N ’
D) 50.0%

B) 670% L4 wadk is chown Lub He exack onswer I3
not Wsled A% & choice 5 PulL CReEmT IS Shul-
Crwen |
8. NaHCOj is the active ingredient in baking soda. How many grams of oxygen are
present in 0.69 g of NaHCO;?

e

A) 0.131

Bi o.ozsé 0 %g Na HCO5, « 1mal KaHCOy , BmolQ log O -
Q) 821x10°g &45 Imo(Natco, M)

D) 0.044 g

(E) 039¢g \: 0. 2944 I

9. A compound containing only carbon, hydrogen, and oxygen is subjected to elemental
analysis. Upon complete combustion, a 0.9991-g sample of the compound produced

1.464 g of CO, and 0.5994 g of HyO. What is the empirical formula of the compound?
A) CH:O; Cetly 0, —> Coa + M, 0 [CHLO]

B) CH0

© C;'lzi) Luoug Cop o Mol €0, « mel O —0.0%3mol C

D) C3HeO3 L imo (€0

E) GH;0 05994y H;o,_g\LLHLo‘_i";:Lﬂ— ‘ = 0-0bbbmol H
189 el M40

I-8642g O« gnfﬁl- - - 0-9333 mol O

19
10. A particular compound contains, by mass, 25.5% carbon, 40.4% fluorine, and 34.1%
oxygen. A 0.050-mol sample of this compound weighs 9.40 g. The molecular
formula of this compound is

A) CFO. © g4, imo) C = 21MSmal € = | s
o B e I2g TS e&"{\g‘a\?'
D Ciros 40-4gF il F - zueml B 1@ (O
E) CeF¢Os. NPT

3419, mel O = z.lgl_@LO - My = 1\1—2_

2126 mo)

M = q_f\_q_‘j_ - ‘%gy/w\ Gf\—: \:M: A’
0.05Dmo) Lﬂj(w]

Lgl/\o\uw\«r fo ermala = Cy Fa Oq I
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11. A molecular compound contains 92.3% carbon and 7.7% hydrogen by mass. If 0.298

mol of the compound weighs 15.50 g, what is its molecular formula? e
Mmoo
I q2.3q Oy 1MLC - 163 mel € - 1.0IC ﬁ\‘““
CaHly 0 g T :

) GHe 8 H | mel - 10 mel H,‘:t;ﬂw\

D) CgHg 1.0, =1.O0O H
E) CgHj» M, - \c.50 9 e 52 /.,m\ - 4.
R i Cweo i
. S Mo\zu.luﬁwb Cy H
12. SO, reacts with H,S as follows: L\M\-)wn (N rge s o
2H,S + SO, - 38 +2H,0 9 ' i

When 7.50 g of H,S reacts with 12.75 g of SO,, which statement applxes'?
A) 6.38 gof sulfuris formed. 5 g Hz% |\ wmol HyS « 2aml S 325 - Olbf)
¥@) 106 g of sulfuris formed.  Lin ™ 3 g Dl s - - Ml fediede
C) 0.0216 mol of HyS remains. "% |
D) 1.13 g of H,S remains. 129575 50, « ma\ &0, Amol & 225 = “1' 4
E) SO, is the limiting reagent. b4y 1wl SO, upel. S
Adualye(c|
13. The reaction of 11.9 g of CHCl; with excess chlorine produced 13.4 g of CCly, carbon
tetrachloride:
2CHCl,+ 2Cl, — 2CCl,+ 2HCI
What is the percent yield? +Hheorhea \é
A) 100.% , B el
B) 43.6% - C'a(-HC‘g;,ﬂD_‘_CMUj Sl CCly 349 - '5«537
© 87.1% 1q.Sg amedcuci, M
0,
D) 113% 3 _achal 00

E) s81% |°ydd i )

+Hheocehcal

A il '

Is.2 9
14. Which of the following is a strong electrolyte in aqueous solution?
A) CH;OH
NaCl Memsaize
C) HO N
D) CH;0CH; Stven £ leo}yol ) N
E) CH.CH,OH ) \(1L€ ve Weak &\u%\\fk

15. Which of the following compounds is soluble in water?
A) ALS;
B) CuS
©) RbS -
D) HgS, Solubd) rf\) Chact .
=) Ang
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16. The net ionic equation for the reaction of calcium bromide and sodium phosphate
contains which of the following species?
A) Ca*(aq) ; : _ %
B) PO (aq) 3Ca %{7' cagy ;ZM“%‘DO\—}@%) = Ca 3 ( ‘)OH\L 9 Q,\) A ?)fm%)
C) 2Cay(POs)a(s) 20,2 - : : g . N
D) 6NaBr(aq) epyt @R, BN - 2P04Y > CaglPod), N + Tobe,
) ¢

3Ca’*(aq) - -~ = %
@ LBCL\ =, 20045 = Ca 5(\90‘4>z cs) &

17. A precipitate is expected when an aqueous solution of potassium iodide is added to an
aqueous solution of

A) sodium sulfate. KT Y Phb CJ{OH - '< C,qu L b]:@
B) iron(Il) chloride. ‘
C) calcium nitrate. .
D) barium hydroxide. lodk at <alubil lﬂtl Mhat o
®) lead perchlorate. See whal com D P P oduce
o sold

18. When solutions of barium bromide and lithium sulfate are mixed, the spectator ions in
the resultmg reactlon are 60\@(2 Ei b A 3 s S

A) only Ba®™".

B) onlySO g 1*

C) onlyLi*‘.‘ . ‘ Soy*’ ‘ 28 + PBaSO e
D) only Br. ]

(B) both Li" and Br. * a4y’ =» BasS0y o)

19. Which of the following reactions best describes the acid—base properties of acetic acid
(HC,H;0,) in aqueous solution?

A) HCH;0x(ag) + 4H0() T 4H0'(ag) + C20,*(aq)
B) HCH:0x(aq) + Ha0()) — C:Hs0, ' (ag) + OH (ag)

©) HCH;0x(aq) + H20() T C2Hs0,'(ag) + OH (ag)
D) HC;H;Ox(aq) + HO() — H;0'(ag) + Ca0y (ag)

HC,H30,(aq) + H20(/) = H;O (aq) + C2H30, (aq)

20. Which of the following is a weak electrolyte in aqueous solution?

A) NaOH ;
B) Mg(OH), Know He G dwng Adds and
(© NH;

D) Ba(OH), ) 5\'“‘“5 Bases

E) RbOH
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21. Which of the following is best described as an acid—base reaction?
A) 2KClOs(aq) — 2KCI(s) + 30,(g)
B) Cu(s) + H2S(g) = CuS(s) + Ha(g)
C) 2Ha(g) + O0x(g) = 2H,0() .
®) HNOs(ag) + NHs(aq) —> NHs (ag) + NOs (ag) acud + loase
E) Py(s) + 30H (ag) + 3H;0()) —> PH;(g) + 3H,P0; (aq)

22. What is the net ionic equation for the reaction of NH;3 with HC104?
A) NHj(aq) + HC1O4(aq) — NH4C104(aq) NWy + K CIOuw - K L T

B) H(ag) + H'(ag) - Ha(g) o .
C) H'(ag) + OH (aq) —» H,0 base. P 2
D) NHs(agq) + ClO4 (ag) - NHy (ag) + HClO4(aq) P
(E) NHy(ag) + H'(ag) > NHy'(ag) Nty + 1t CTond = NHy * « TS

: e R e N T
23. Which of the following reactions is an &xidation—reducurdnfﬂeaction?
A) CaCO3;+2HCl — CaCly+H;0+CO, ocd-buc - AUD Basg wiTH G AS FOlMBTLD
@® NHNO; — N0 +2H,0
C) AgNO;+KI — Agl+KNO; d-vbie - deplacomend  DOUBLE DISPLACEMENT
D) HySO4+2NaOH — NaySO;+2H20 ccd waoe ACD BASE
E) CaO+ S0; — €Ca804 conbinhiv COMB ( NAHTEON

24. In which one of the f;)llowin is the oxidation number of nitrogen given incorrectly?
Should be. "A) HbN;O;  (+1)
B) NoHs  (-2)
NaaN —©) NaNs (1)
D) HNO; .(+3)
E) NO3 “(+3)

N
N-4-0 e }

25. What is the reduction -re;c ion for the reaction Si“thftﬁ‘mﬁ_—

Zn(s) + 2H'(aq) + 2€K(ag) — Zn*'(ag) +2€1(ag) + Ha(g)

A) Zn(s) — Zn*'(aq)+2e

B) Zn(s) — Zn*'(ag)+2Cl(aq)+2e

©) 2H'(aq) +2¢° — Hi(g)

D) 2H'(aq) +2¢ +2Cl(ag) — Ha(g) +2Cl (aq)

E) 2H'(aq)+2e(aq) — Ha(g) +2CI (aq)

24 ~
‘_Lr\ Z-n * 2Ze Onéva\ar\

2H i+ =
Ze S HL redu ehsr
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26. All of the following reactions can be described as displacement reactions except
A) Fe(s)+2HCl(ag) — FeCly(g) +Ha(g). S\ngle  diselacemend
@2{) CHy(g) + Bra(g) — CH3Br(g) + HBr(g). + ) o
) Mg(s) + Hg(NOsy(ag) — Mg(NOs)(ag) + He())., supgle. cboplacene
D) 3CuCly(ag) +2Al(s) — 3Cu(s) + 2AICk(aq). Sun A\spLﬂLwW nd
E) CuSO4(aq) +Ni(s) — NiSO4(aq) + Cu(s). 5%3\(,’ Cl\_splqoz.mw}

27. The following reaction occurs in basic solution:

H0 + MnOy4 + Co = MnO; + Clog + OH”
Whe the equation is properly balanced, what is the sum of the lowest whole-number
coefficients? : X 5
A) 6 We AR only tnderesk d n balanwng
Qé)) ?0 reachons (N ACdDIC SOLUNDON)
D) 12 bhis semestec!
E) 20

28. All of the following half-reactions are balanced except
A) 2H,0+2¢ — Hy +20H .
B) NO; +4H" + 3¢ — NO + 2H,0.
C) 2Ta+ 5H,0 — Ta;Os + 10H" + 10e™.
D) H;PO;3 + Hy0 — H3PO4 + 2H" +2¢".
@ H,0, —» 20H +2¢".

29. A 10.0-g sample of NaOH is dissolved in water, and the solution is diluted to give a ,
final volume of 1.50 L. The molarity of the final solution is {M s lan by M) = M "

@A) 0.167 M. I of Solwhoy
B) 2.67 M. IO«OSp ,\M)_.qu«(

©) 0250 M. 409 = l0.lem mo)

D) 6.67 M. |.sO L e

E) 0.150 M.

-
30. What vofume of 0.54 M NaCl may be prepared by Ailutionof 0.100 L of a 6.0 M NaCl

solution? ™ . ) V\_ Ve
@) 11L i M‘VL :MF\//(- ¥
B) 091L

C) 0.90L g ' :

D) 0.54L G-OM v D.100L = 0-S4M x Vp
- Ve GoMco-00L

0s4 M

l\/€: IAE
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