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Exam: Ch1-4 Name: VE\(

AP Chem (72 pts) 1 have not given, received, nor will give any aid on this exam.
Version Q Period: 1 2 3 4 September 18, 2006
MC Score: (correct) - (incorrect)/4 = FR Score: Overall:

SECTION I: Multiple Choice (36 pts, 3 pts each): Choose the option that is the best answer or completes
each question or statement. Write your answers in the blanks provided and erase mistakes completely. In
this section, as a correction for haphazard guessing, one-fourth of the number of questions you answer,
incorrectly will be subtracted from the number of questions you answer correctly.

1. The law of constant composition (or definite proportion) applies to:
Solutions
Heterogeneous mixtures
Compounds
Homogeneous mixtures e
Solids Ansi T

HoowE

2. How many significant figures should be retained in the result of the following calculation?

(12.00000 x 1.0000) + (13.00000 x 0.1000)

J

HYow
o LU~ UV I 5 )

Ans:

3. The charge on an electron was experimentally determined by:

Thomson

Rutherford

Millikan

Dalton <

Kelvin Ans:

mo oW

4. In the absence of magnetic or electric fields, cathode rays:

Do not exist

Travel in straight lines

Cannot be detected

Become positively charged B
Bend toward a light source Ans: Y

moows

o

The atomic mass unit is presently based on assigning an exact integral mass (in amu) to an isotope of:
Hydrogen

Oxygen

Sodium

Carbon

‘Water Ans: D

mOow >

6. The correct name of SO is:
Monosulfur monoxide
Sulfur oxide

Sulfur (I) oxide

Sulfur monoxide p
Hyposulfite Ans: !

moow
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A. HF (ag) + NaOH (aq) — H,0 (1) + NaF (aq)
B. HF (ag) + OH' (ag) > H,0 () +F (aq)
C. H (ag) + OH (ag) — H,0 (I)

D. H' (ag) +F (aq) + Na’ (ag) + OHF (ag) — ELO () +Na' (aq) + F" (ag) S
E. HF (ag) +Na (ag) + OH (ag) — H0 (1) + Na” (aq) + F" (aq) Ans:
8. What is the approximate mass percent of oxygen in H,S0,?

A 16%

B. 20%

C. 32% =
D. 48% G
E. 60% Ans:

9. Which combination of the following aqueous solutions will produce a precipitate?

L KOH and HBr

L AgNO;and HCI

OL  Sr(OH), and Hg(NO;),
1 only
1L only
Il only B
Tand IT g
T and 11 e

Mmoo W

10. What is the molarity of sodium ions when 500. mL of 2 1.00 M sodium sulfide solution is added to 1.500 L
of 0.100 M solution?

A 0100M
B. 0325 M

C. 0550 M

D. 0650M )
E 1LI0M Ans:

11. Solutions of which of the following will conduct electricity?
I H;PO,
IL MgCl,
oL K80,
T only
1T only
Tand I
Il and T E
L II, and IIT s N

mOowe

12 mmemammwmmmmmm

A salt only

A salt and water

A saltand an acid

. Asalt and a base /_\
An acid and a base Ans:

GICKE-
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13. (I8 pis) An unknown contains C, H. O, and S. When & 5.000 g Sample is combusted, it produces 4.731 g
carbon dioxide, 2.419 g of water, and 3.441 g wmm
a. (12 pts) What is the empirical formula of the 2

AF3g (o 129 C . L2904 € = 00075 miC =2
/ '{ ) ~W:l°g J C}_Hfsol

K 1 i = G z
(G} 40 sH . 0.269 K ﬁm?pﬁ 5

¢ 134#0 :
5 =0 =
e s g el @  aw-[GH504]

{ Elyse; 3230,-5 = 17230, 19T w]O =2
b. (6 pts) If the molar is determined to be 186 g, what is the molecular formula of the unknown?
12245 13 %16%2= a3 x2=(3( @ @

Ans= C*f HNY&O‘I

14. (18 pts) For cach of the following three reactions, in part (i) write a BALANCED equation and in part (ii)
answer the question about the reaction. In part (i), coefficients should be in terms of lowest whole
numbers. Assume that solutions are aqueous unless otherwise indicated. Represent substances in solutions
as ions if the substances are extensively ionized. Omit formulas for any ions or molecules that are
unchanged by the reaction.

e mmm&wawmudmammmm.

15 Ralr,0, o M SO — ?sb’ﬁyr %‘0(}5"”—

2 i, Tdentify the spectator fon(s) in this reaction Ans= Ny Tt
fo b Asolution of mercury (i) acetate is added to a solution of iron (III) iodide.

(M CHOT R T D Ho T, ¢ BT G,
H5:“ Al HSII!

7 ii. How many electrons are there in the iron (U ion? %6-3 Ans= 23

A k
5 G mﬁmsmmau&mnmdmmmmm
y i P;°s* + Na*to™ — }j»‘.“i'l':u,'f + Hyo

6 -
P,0c+XF 0" — pafa o HBH0
2 i Whatis the oxidation state of phosphorus in diphosphorus pentoxide? ~ Ans= 5§~
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P Chem (72 pts) I have not given, received, nor will give any aid on this exam.
Version R Period: 1 2 3 4 September 18, 2006
MC Score: (correct) - (incorrect)/4 = FR Score: Overall:

SECTION I: Multiple Choice (36 pts, 3 pts each): Choose the option that is the best answer or completes
each question or statement. Write your answers in the blanks provided and erase mistakes completely. In
this section, as a correction for haphazard guessing, one-fourth of the number of questions you answer
incorrectly will be subtracted from the number of questions you answer correctly.

1. Which one of the following is most easily separated into its components by filtering?
Solutions
Heterogencous mixtures
. Compounds

. Homogeneous mixtures k B
Elements Ans:

MO Ow

2. How many significant figures should be retained in the result of the following calculation?
12000 « .30 = 12030
(12.000 x 10.000) +(3.00000 x 0.10)
s 5 o 2

HOOW >
fo JEE BN SRV I S

|

Ans:

w

The presence of the atomic nucleus was experimentally determined by:

Thomson

Rutherford

Millikan

Dalton 8
Kelvin ns

moow>

4. Cathode ray tube experiments provided the first evidence of:
A. Subatomic particles
B. X-rays
C. Fluorescence
D. Electric fields
E. Magnetic fields Ans: A

5 The atomic masses in the periodic table are not whole numbers because:

Atoms gain and lose electrons easily, so masses change .

They are weighted averages of naturally occurring iSotopes .

Atomic masses are measured in real sample that are not absolutely pure.

There is theoretical uncertainty in the masses of the atoms.

The balances used to determine the masses have slight inaccuracies. B

CISERtRS

6. The correct name of OCL is:

Oxygen dichloride

Oxygen chloride

Oxygen (II) dichloride

Monoxygen dichloride A
Hypochlorite Ansz BN

HOOw >
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5 HOI (ag) + Mg(OHD, (ag) — 210 () + MeCla @),
% §w(m+;cx-(m+wmmw~zmm+m (ag) +2 CI' (2q)

" H (aq) + OH (ag) > H0 ) o :
D. H (aa) I (ag) + Mg (aa) ~ OFF () - FO §) * W (ag) +CT (@9) A
E. HCl(aq) + Mg (a) + OH (ag) — H.0 (0 +Me (aq) + CI' (aq) Ans: 1
8. mh%Wwwdmﬂmmﬁ
B. 16% i .“L
C. 46% '33 °
D. 64% c_
E. 80% Anss =
9. Which combit of the fol 'ugqum:dmmw a precipitate?
n@n Pb(NO), and Nal gti
- LiOH and HE H {ﬂ\l)
Ca(OH), and Hg,(NO5): 927
A. Tonly
B. Honly
. %ﬂieﬂy
i 1 and I 7
E. Mand I Ans: _~
10. mummﬂgﬁimﬁumwml,SWLa?nl.mMm&ktmm%mhdﬂadhime
of 10.0 M solution? k 19.0 300+ 00 130
A 100M zilﬁﬂkdf A= 1900500 e =,
B. 3.25M 1.500 ¢ .S00 2. =
é 5.50 M
6.50 M
. 111M AnlL
11. Solutions of whi ufthawm!nswillwmam&ﬂ
NaHCOs
M Be(OH)
A. Lonly
&nw}y
e o
D. Mand I 7
BoLLmdim o
12 mmﬂmbamamwdnmduaﬁdwm:m
A salt only
A salt and water
C. A salt and an acid
D. A saltandabase g
Ans: 2
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[ON 1I: Free Response (36 pts) 1252

13. (18 pts) An unknown contains C, B, 0, and S. When a 5.000 g sample is combusted, it produces 3.626 g
carbon dioxide, 3.462 g of water, and 3.516 g of sulfur dioxide.
a_ (12 pts) What is_ﬁ;cnmpirical fwmud:,ufﬂm unknown?
.4 i

L1evs
Bty (0, g C L fwen gC L “hs 3

[ ywjl’u.‘ .

J oG = 97wl H =

34624 Hy0 Lol 30y g

. s _ 59 ml S >

, Sshes

oo S
iy - ey mlo - Bag ans=CH{SO
l ( (g 5 Quvay ‘3‘%‘3 L6571 = e

HeA 27
b. (6pts) If the molar mass is determined to be lsz;mﬂmmolmlarfcmulaoﬂhcunknm?

. G\ ¥2L = 132

aoee CiMlig$:0

14. (18 pts) For cach of the following three reactions, in part (i) writc a BALANCED equation and in part (i)
answer the question about the reaction. In part (i), cocfficients should be in terms of lowest whole
sumbers. Assume that solutions are aqueous unless otherwise indicated. Represent substances in solutions
as fons if the substances are extensively ionized. Omit formulas for any ions or molecules that are

unchanged by the reaction.
a. Hydrogen chloride gas is bubbled through a solution of potassium phosphate.
i

ii. Identify the spectator ion(s) in this reaction Ans=

b. A solution of lead (II) nitrate is added to a solution of cobalt (II) bromide.
i

ii. How many electrons are there in the cobalt (II) ion? Ans =

¢ Solid dibromine trioxide is heated in the presence of sodium oxide.
i

i, What is the oxidation state of bromine in dibromine frioxide? Ans=
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LCTION II: Free Response (36 pts)

13. (18 pts) An unknown contains C, H, O, and S. When a 5.000 g sample is combusted, it produces 3.626 g
carbon dioxide, 3.462 g of water, and 3.516 g of sulfur dioxide.

a. mmmi-mmmmmmawm C S Q:
/ b!éncol n z . L 814C = 0B mlC LS Sl "
% Cihlig 5%,
;m: #o, L _3353 Hs 385 wmil K = 7
@ l‘iJﬁ‘

. 0SS ml S = |

e , 1
: “3’9* '—'Jﬁ;ﬂ $= 1868 9 O = 1T wal 02 242
b. (6 pts) If the molar mass is determined to be 182 g, what is the molecular formula of the unknown?

Ans =

14. (18 pts) For each of the following three reactions, in part (i) write a BALANCED cquation and in part (ii)
answer the question about the reaction. In part (i), coefficients should be in terms of lowest whole
numbers. Assume that solutions are aqueous unless otherwise indicated. Represent substances in solutions
as ions if the substances arc extensively ionized. Omit formulas for any ions or molecules that are
unchanged by the reaction.

R R R

i, Identify the spectator ion(s) in this reaction Ans= Kt
b, AW&M@W&M%;M&&M(H}W

EOPbenor v (A8 PLBr, <P N0

ii. How many electrons are there in the cobalt (I) ion?  27-2 Ans= 2S5

c. Solid dibromine trioxide is heated in the presence of sodium oxide.
i E(x Q!, + ﬁl‘ﬂ —) u.!ml + M
ot
51103 + Q;* — m«’l&a;
ii. Whatis the state of bromine in dibromine trioxide? Ans= 73
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m: Ch1-4 Name:
P Chem (72 pts) 1 have not given, received, nor will give any aid on this exam.
Version S Period: 1 2 3 4 September 18, 2006
MC Score: (correct) - (incorrect)/d = FR Score: Overall:

SECTION I: Multiple Choice (36 pts, 3 pts each): NO CALCULATORS. Choose the option that is the best
answer or completes each question or statement. Write your answers in the blanks provided and erase
mistakes completely. In this section, as a correction for haphazard guessing, one-fourth of the number of
questions you answer incorrectly will be subtracted from the number of questions you answer correctly.
1. Which one of the following is most easily separated into its components by distillation?
Solutions

P Compounds

@ Homogeneous mixtures
Tonly
II only
I only

Iand IIT
1T and IIT Ans: D

2. How many significant figures should be retained in the result of the following calculation?
(12.0 x 10.00) + (30.000 x 0.10000)
A s s

Hoows

213N
B.3
C 1 120,
D5 3.000
Bal6 723 Ans:_&

3. The famous “oil drop experiment” determined the:
A. Mass of the electron
B. Charge of the electron
C. Mass and charge of the electron
D. Size of the electron C
E. Magnitude of the electron Ans:

4. In Rutherford’s experiment, were used to bombard the gold foil.

Alpha particles

Helium atoms

X-rays

Electric fields

Magnetic fields Ans: A

Moo

5. Some of the atomic masses in the periodic table are whole numbers because:
Atoms of those elements are stable.

Those elements are radioactive.

Only one isotope of those elements exist.

The values are rounded to the nearest whole number to show uncertainty. C
The balances used to determine the masses have slight inaccuracies. Ans:

>

mYow

6. The correct name of OC, is:

Oxygen dichloride

Oxygen chloride

Oxygen (II) dichloride

Monoxygen dichloride

Hypochlorite Ans: A

moow>
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7. The net ionicsfor the reaction between aqueous solutions of HCI and Mg(OH), is:
A 2 HCI (aq) + Mg(OH), (aq) — 2 H,0 (1) + MgCl, (aq)
B. 2 H' (aq) + Mg(OH); (aq) — 2 H;0 (1) + Mg (aq)
C. H'(aq) + OH (aq) — H,0 (1)
D. H' (aq) +CI (ag) + Mg (aq) + OH (aq) — H,0 (1) + Mg™ (aq) + CI" (aq) 2
EC HCl (aq) + Mg™ (aq) + OH (aq) — H,O (I) + Mg (aq) + CI (aq) Ans: %

8. What is the approximate mass percent of oxygen in KCIO3?
13%

A.
B. 39% __11-9_ > 19
C. 48% 1SHys
D. 72% 3\ 3 B
E. 90% Ans:
9. Which combination of the following aqueous solutions will produce a precipitate?
Pb(NOs), and KBr

pid LiOH and HCI

@.  Si(OH), and HeNO;),
A. Tonly
B. Il only
C. I only
D. Tand III
E. ITand III Ans: P

10. What is the molarity of sodium ions when 1.500 L of a 1.00 M sodium sulfide solution is added to 500. mL
of 10.0 M solution sodium sulfide solution?

A. 1.O0M 1.§#1.00%2 + Jo.0x 0.500¢2 3+ IO
B. 325M = =
C. 550 M 1.500 *. 500
| @ 650M P
E. 111 M Ans: ¥
11. Solutions of which of the following will conduct electricity?
NaHCO;
a (NH4):SO04
@ Ba(OH),
A. Tonly
B. I only
C. I only
D. Iland III E
E. LI, and III ASS I
A

12. The reaction between a nonmetal oxide and a base produces:
| . Asaltonly
w @ A salt and water
C. Asaltand an acid

D. A saltand a base
E. An acid and a base Ans: B





[image: image10.jpg]LCTION 1I: Free Response (36 pts): CALCULATORS ARE PERMITTED.

13. (18 pts) An unknown contains C, H, O, and S. When a 10.000 g sample is combusted, it produces 14.504 g
carbon dioxide, 6.924 g of water, and 7.032 g of sulfur dioxide.
a. (12 pts) What is the empirical formula of the unknown?

Ans = C‘SPI-,SO

b. (6pts) If the molar mass is determined to be 182 g, what is the molecular formula of the unknown? ‘

ame ColiyS,02

2

14. (18 pts) For each of the following three reactions, in part (i) write a BALANCED equation and in part (ii) :
answer the question about the reaction. In part (i), coefficients should be in terms of lowest whole '
numbers. Assume that solutions are aqueous unless otherwise indicated. Represent substances in solutions
as ions if the substances are extensively ionized. Omit formulas for any ions or molecules that are
unchanged by the reaction.

a. Hydrogen bromide gas is bubbled through a solution of sodium sulfite.

i. QA HBe + sosl’ — K50, +QBc "

ii. Identify the spectator ion(s) in this reaction Ans= N Qa

b. A solution of lead (IV) nitrate is added to a solution of copper (IT) chloride.

P ayCT = PbhLly

ii. How many protons are there in the copper (II) ion? Ans= 2 7
v
c. Solid dibromineo tetroxide is heated in the pres(nce of calcium oxide.
i. +
BeS 3y 2Ca0 —>] (o BrOz)l
ii. What is the oxidation state of bromine in dibromine tetroxide? Ans = 'g 3





