=) $in

NEWonRIenTAL

SEHSATERBEHM

CHEMISTRY

SAT 11
e

o SHEEZSAT Il LEER

o ERAIKMATH, MMEAIEE

o MRWERMALTT, ERERER
o JELHBNIAM, REMiXHEE

s

& # o4 o R #
Qunyan Press




SR HSATERBESEM

EMISTRY

SAT II
fLy

A

PR S
Qunyan Press




&% 8 (CIP) &R

SAT I 4k, #30/ ()45 AF| 4% (Evange-
list, T. AV RE, —dbE . # 5 B, 2008, 12
ISBN 978-7-80080-950-7

T. S [, . th¥iE—EEE— AESHiL—
EE-HFESETH—EX N. G634

o [/ AR A [ 54 CIP BB S (2008) 88 191477 &
R Z42 . E = 01—2008—6065

SAT Subject Test; Chemistry

ISBN: 978-0-07-145502-2

Original language published by The McGraw-Hill Companies, Inc. All Rights reserved. No part of this publication may be
reproduced or transmitted in any form or by any means. electronic or mechanical. including photocopying. recording,

taping, or any information and retrieval system, without the written permission of the publisher.

This authorized English-Chinese bilingual edition is jointly published by McGraw-Hill Education ( Asia) Co and Qunyan
Publishing House by the arrangement with Mimosa / McGraw-Hill. This edition is authorized for sale in the People’s
Republic of China only, excluding Hong Kong. Macao SAR and Taiwan.

A A5 DA R BE S RRA 056 [ AR O - AR UH QI UID AR w1 R, R R W55 B i i ol A5 FE ]
AR B RABEMANE. RARNRE PR ANRIEME SN NI FE, BRI BX G5 HE.

Copyright ©2009 by McGraw-Hill Education and Qunyan Publishing House.,

SAT [ 1%

oA

WiEHmE B K

Frmkit &

HAR & 1T BES &AL (Qunyan Press)
Hh oAb R AT #HEE LS
MR RS 100006

%4 i www. qypublish, com

BT {EM#  qunyanchs@126. com
% 010—63265404 65138815
4 88 B 010—65276609 65262436
% fr & 010—65263345 65220236

E- N R

EHEMS  010— 65220236 65265101 63263315
B R AIEE ST

B R demEdiE R R

I w2000 T JTHE UL 2000 41 1 J1A 1 KEBRI
¥ A& 880X1230 1/16

p # 19.5

= ¥o220 FF

4 2 ISBN 978-7-80080-950-7

= #r  48.00 7T

& (REMEE BRsR]
HBRERMAFPRERAETRAE. FHHATRSFS AL 010—62605166,



il— NEWonrsenTaL

EERBER

BHARE.
B FREBSEEIFFEARBEASNEHRSES FECMETRNNEESXORBER, UEFNRNIETIE. S5
BEABRFEEMFOE S, HiE!

HTEHEIBENAIE, BMNESRBNEEETHEVMEED, YABE 0N T EE TR BFHRA BT —H,
BRNBEHBEFEHXBE BRI www. dogwood. com. en R REEZLH BN BFTERR , BUEX T,

*RFES: AFETHRIEBERTHOTHATRAT0E ATHAFTRBLHEZARLE

B 45 8n ik
w45 . 100080 E-mail; club@dogwood. com. cn
HHE F Ry HEYE= R 4
Bl e BAEE
E-mail It BRNERE

| BRBSEAMRESHNABH (TFi2):
O%E OFFAME OXBXME CORXHREE DERES OHAG

2. BREMNTAMIIEEN? O6F Duy DEBHEEME D=4

3. ¥MEMELPHRE (T2 k).
Ox@mkit ORFrs Dixwnsds DESN® OFFa&E OFRA2Mm OE4E

4, BRABHESERITHREE.: OR#FE DhEas C—% OTHEs OZ#Eaw
5. AHEMMIGARNEESHE? Dmtw Okm OMP3 SHEHfM
6. MINAXPHAXERLEAAMETRHA? Oegusd DRSEE DATIEM DJRER

7. XBHRLSEFBNHRD . O Ol O DK%
8. XM ABHMEERX. 9E LA O1-3A O3-5A 5 AblE

9. BEFREHMNABRERMME A EH I IBLERE?
(A 2% DO#BEE#% [JGRE.GMAT % [INEWSAT # [ISEB&K%
ORRmkE2E O¥svEEE DEM
BEABF2EMNAEHERNESZHE.

10, BEFIXRBABRDLEFTEWMEFTENER? (T 5 &)
D Ouyrs OME O DS% O3 OHMG

N EREXRMEEERLHE.:
HHOT TSR, URRNER ABLE O¥FEE ONKREP DOxERa#Es OEM4

12 BRI'HEA=ANF,EHEEBET 47
13. ERAHMELMNBI(THRAKRTY &),

14, EREE . F ] H




gy

NEWonrienTAL

FE

|
psli|

EHRMER
sk
(EHEREXIHF)

x &
L —
F A&
Wk
% &y A

o F

E L
AP B 4r
ER BB
VE RV
R

£

Pa
=



SAT 5iitid

— FBiliAn]

SAT i (Scholastic Assessment Test )2 2 [E k%% 51 £3( College Board )L H “EARKEM KX, BEEHR
e A E KRR EA S E IR, SAT ZiRSR EEAFE—RESERH . 7T LAEOR A R R X FE R A
gk, BTN RS 7 B ¥ 2/ DR AE R K. 2£E 3600 4 FT K#ERHSZ SAT B il S,

L EREA
SAT ZiR 43 M EER 41 -

1. SAT I (SAT Reasoning Test): €355 . FIE . S1E 3 M35, HiXBHE Y 3 /i 45 7040, & HMIAK
7 AR R E AT

mxns: WRWE wREn |
SEEEE S AR R LA ‘ Ny
R 1 800
AT . v B R A B A
RS CwewE | ween T
S B 5 FR AR e b 800 J
S | WA S r——— e e
| i R B ik 800

2. SAT II(SAT Subject Tests): FIFESS: W3 b A4, 30 LEPE  HADIE  SMNEOUE. HiR 8
P OEE | PEPEE R TE% 20 Fh) . 04N E 4K HESR P E B I AL SAT 1 MARER, MR R b ER
138 AR SAT IT 1y SR i S .

SAT I1 ZiREFHE N 1 /N, JCERAr M e 8, RN 4 A 800 4%, FEE A% A K — Rl R AE FX 225111
HIRE S .

= Fikih
PR, B — K ERE S A, MRS, HEAE K EBTNRIRERGEHE". BERiRE
BIFmT
1. %% www.collegeboard.com MM AN A5 B, MTiZK15 M F & FEH;
2. BESATH L, A BCHKR, HENAERRS . HERENLLERE;
3 FPR{EEHEE SRS, B UORER, XEE B ARSI, B B S & “new registration” #E A RIVAT , 7E FEMHE
— IR IR E N FER(EEN 12 F4%5 T hENE T =FS0%;
4, )5 “continue” ¥k AN —DUHE , 47 10 H 5
5. HEA T U, YR 27515 “student answer service” f R 45 (MR “yes”, BACHISMY S, BE AT TS
R E);
6. AT — VUM, HE R IEHAAL (i a] DUAIE);
7. BN F— T, PR (U M, 4 search”, 2 HIULA LS, AlEEH P Z—; [ add”, HEH);
8. AT Vi, MHTZS H B “registration information” | “fee and payment”F1“credit card information” HEERHE
KA RS RANH, ZE 2R EIFIAR, R ER.



.12 PSAT?

PSAT (Preliminary SAT) & SAT WITI& WL, 13 ~IU % 95345 1T LA AR B35 NMSQT (National Merit Scholarship
Qualifying Test, 2 E MG LS YOG . XTI KREZLET S, PSAT MEFEET SAT, (22 XA H A
—B, AR B B, BT LUEE PSAT RSEYIRZ A IE B SAT (9%, WTLAUL, PSAT & SAT My FiR 51k
#, PSAT 5 SAT #45 S HUBFIESE AU B E35 A FTIFEERE B RTER, AR TR SAT Zikrh - A7 AL

f ik
1. SAT B2 RIE AL R R 5 TixEHES
2. Bk SAT &S BCEREHSL, SAT IL R SAT 1 HALBTA B B84 5 1404y, (B AR VEZ 8 B N LA/ HE
3. MREMTTA A H A AT R ST S AR S RETHE SR L A4, EEEE/NOEE, A
SN BT .
4. SATI B . B0 R BVELFBITHYHE I 800 43, SAT I EHL/HEHLE 800 43,

78-S )
R FEE, %4 TS NS www.collegeboard.com 2 ) 1 i 4% .

£ Fidi
1. #&FHHEETHRYR:

(1) ¥ 88 S MEHIE

(2) 2 3% 2B 4R MG S 2
TR AEMHANNE . WERFKRE. QT ER BRI 28 512, (LR RESEN <&
04,

(3) BT HEES)

(4) FRAWEZTMRTIEE)

(5) FAETE LA REN T )

(6) —Lbgr G FIEORE (AU AE A i B FAS I L B, B0k SR et T LA )

2. REHEEIHHY &
(1) B4
(2) F PBREICA
(3) BHLAEFRF
(4) THEMEEONE
(5) RS T RERER CD #BHMAR
(6) tHHL
(7) HHEBEFTRE IR T FE
(8) FHLLARBRITE RIS 7%

3. BFEW

SAT Z A HZ 4 i KIS I s fy e, RS A BB KPS .

A HHIMER
(1) BEEH 5 | IR | iR RS ARy
(2) P£iE International SAT Program Registration Bulletin F-#}, 7 8 5 2 258 K B i F% 5 1 AE 6 I,

B. KHIMEE:
— WS, IS R ER I R I R R B I R R R, BRI A REEE XN A
ET o BAENZEBEERSEREARYERE, T2 AN RSB,



- CONTENTS

© PART I. INTRODUCTION TO THE SAT Il: CHEMISTRY TEST

Ali About the SAT II: Chemistry Test / 3
How to Use This Book / 9
Strategies for Top Scores / 10

- PART Il. DIAGNOSTIC TEST

Diagnostic Test / 17
Answers and Explanations / 29

“#% PART Il. CHEMISTRY TOPIC REVIEW

Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter 10
Chapter 11
Chapter 12
Chapter 13

O ~N O U WD -

(o)

Matter and Energy / 41

Phases of Matter / 46

Atomic Structure / 58

The Periodic Table and Periodic Trends / 72
Bonding / 80

Stoichiometry and Solution Chemistry / 97
Energy and Chemical Reactions / 113
Reaction Rates and Chemical Equilibrium / 122
Acids and Bases / 133

Redox and Electrochemistry / 145

Organic Chemistry / 161

Nuclear Chemistry / 170

Laboratory Skills / 179

“«% PART IV. FOUR FULL-LENGTH PRACTICE TESTS

Practice Test 1 / 193
Answers and Explanations / 204
Practice Test2 / 215
Answers and Explanations / 224
Practice Test 3 / 235
Answers and Explanations / 245
Practice Test 4 / 257
Answers and Explanations / 268

APPENDIXES

Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix 5

Mathematical Skills Review / 279
Equations and Symbols / 283
Periodic Table of the Elements / 285
Reference Tables / 287

Glossary / 289

15

39

189

277



PART |

INTRODUCTION
TO THE SAT II:
CHEMISTRY
TEST







e i S R

All About the SAT II: Chemistry Test

THE SAT li: SUBJECT TESTS

What Are the SAT II: Subject Tests?

The SAT II: Subject Tests (formerly called the Achievement Tests) are a se-
ries of college entrance tests that cover specific academic subject areas. Like
the better-known SAT I test, which measures general verbal and math skills,
the SAT II tests are given by the College Entrance Examination Board. Col-
leges and universities often require applicants to take one or more SAT II
tests along with the SAT I.

SAT II tests are generally not as difficult as Advanced Placement tests, but
they may cover more than is taught in basic high school courses. Students
usually take an SAT II test after completing an Advanced Placement course
or an Honors course in the subject area.

How Do | Know if | Need to Take SAT Il Tests?

Review the admissions requirements of the colleges to which you plan to
apply. Each college will have its own requirements. Many colleges require
that you take a minimum number of SAT II tests—usually one or two. Some
require that you take SAT II tests in specific subjects. Some may not require
SAT II scores at all.

When Are SAT Il Tests Given, and How Do 1 Register for Them?

SAT II tests are usually given on six weekend dates spread throughout the
academic year. These dates are usually the same ones on which the SAT I
is given. To find out the test dates, visit the College Board Web site at www.
collegeboard.com. You can also register for a test at the Web site. Click on
the tabs marked “students” and follow the directions you are given. You will
need to use a credit card if you register online. As an alternative, you can re-
gister for SAT II tests by mail using the registration form in the SAT Regis-
tration Bulletin, which should be available from your high school guidance
counselor.

How Many SAT Il Tests Should I Take?

You can take as many SAT II tests as you wish. According to the College
Board, more than one-half of all SAT II takers take three tests, and about one-
quarter take four or more tests. Keep in mind, though, that you can take only
three tests on a single day. If you want to take more than three tests, you'll
need to take the others on a different testing date. When deciding how many
SAT II tests to take, base your decision on the requirements of the colleges to
which you plan to apply. It is probably not a good idea to take many more
SAT II tests than you need. You will probably do better by focusing only on
the ones that your preferred colleges require.

3



a PART | / INTRODUCTION TO THE SAT II: CHEMISTRY TEST
Which SAT Il Tests Should | Take?

If a college to which you are applying requires one or more specific SAT II
tests, then of course you must take those particular tests. If the college sim-
ply requires that you take a minimum number of SAT II tests, then choose
the test or tests for which you think you are best prepared and likely to get
the best score. If you have taken an Advanced Placement course or an
Honors course in a particular subject and done well in that course, then you
should probably consider taking an SAT II test in that subject.

When Should | Take SAT Il Tests?

Timing is important. It is a good idea to take an SAT II test as soon as possi-
ble after completing a course in the test subject, while the course material is
still fresh in your mind. If you plan to take an SAT II test in a subject that you
have not studied recently, make sure to leave yourself enough time to review
the course material before taking the test.

What Do 1 Need on the Day of the Test?

To take an SAT II test, you will need an admission ticket to enter the exam
room and acceptable forms of photo identification. You will also need two
number 2 pencils. Be sure that the erasers work well at erasing without
leaving smudge marks. The tests are scored by machine, and scoring can
be inaccurate if there are smudges or other stray marks on the answer
sheet.

Any devices that can make noise, such as cell phones or wristwatch
alarms, should be turned off during the test. Study aids such as dictionaries
and review books, as well as food and beverages, are barred from the test
room.

THE SAT l: CHEMISTRY TEST

What Is the Format of the SAT II: Chemistry Test?

The SAT II: Chemistry test is a one-hour exam consisting of 85 multiple-
choice questions. According to the College Board, the test measures the fol-
lowing knowledge and skills:

e Familiarity with major chemistry concepts and ability to use those con-
cepts to solve problems

¢ Ability to understand and interpret data from observation and experi-
ments and to draw conclusions based on experiment results

e Knowledge of laboratory procedures and of metric units of measure

* Ability to use simple algebra to solve word problems

e Ability to solve problems involving ratio and direct and inverse propor-
tions, exponents, and scientific notation

The test covers a variety of chemistry topics. The following chart shows the
general test subject areas, as well as the approximate portion of the test
devoted to each subject.
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SAT Il Chemistry Subject Areas

Subject Area Approximate Percentage of Exam
1. Structure of Matter 25%
2. States of Matter 15%
3. Reaction Types 14%
4. Stoichiometry 12%
5. Equilibrium and Reaction Rates 7%
6. Thermodynamics 6%
7. Descriptive Chemistry 13%
8. Laboratory 8%

When you take the SAT II: Chemistry test, you will be given a test book-
let that includes a periodic table of the elements. The table will show only the
element symbols, atomic numbers, and atomic masses. It will not show elec-
tron configurations or oxidation numbers. You may not use your own refer-
ence tables or a calculator.

What School Background Do | Need for the SAT 1l: Chemistry Test?

The College Board recommends that you have at least the following experi-
ence before taking the SAT II: Chemistry test:

* One-year chemistry course at the college preparatory level
® One-year algebra course
* Experience in the chemistry laboratory

How Is the SAT I1I: Chemistry Test Scored?

On the SAT II: Chemistry test, your “raw score” is calculated as follows: You
receive one point for each question you answer correctly, but you lose one-
quarter point for each question you answer incorrectly. You do not gain or
lose any points for questions that you do not answer at all. Your raw score is
then converted into a scaled score by a statistical method that takes into ac-
count how well you did compared to others who took the same test. Scaled
scores range from 200 to 800 points. Your scaled score will be reported to
you, to your high school, and to the colleges and universities that you desig-
nate to receive it.

Scoring scales differ slightly from one version of the test to the next. The
scoring scales provided after each practice test in this book are only samples
that will show you your approximate scaled score.
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When Will | Receive My Score?

Scores are mailed to students approximately three to four weeks after the
test. If you want to find out your score a week or so earlier, you can do so for

free by accessing the College Board Web site or for $10 by calling 800-SAT-
SCORE.

How Do | Submit My Score to Colleges and Universities?

When you register to take the SAT I or SAT II tests, your fee includes free re-
porting of your scores to up to four colleges and universities. To have your
scores reported to additional schools, visit the College Board Web site or call
800-SAT-SCORE. You will need to pay an additional fee.

: SAT Il: CHEMISTRY QUESTION TYPES

The SAT II: Chemistry test consists entirely of multiple-choice questions.
Most are the regular five-answer-choice format that you will be familiar
with from taking other standardized tests. Some, however, have special for-
mats that do not appear on other tests and that you need to be aware of.
The College Board calls these formats “classification sets” and “relationship

analysis questions.” Review the following examples before you tackle the
Diagnostic Test.

Regular Multiple-Choice Questions

On the SAT II: Chemistry test, most of the questions are in the regular five-
answer-choice format that is used on standardized tests such as the SAT L
Here is an example:

1. Which oxidation half reaction below demonstrates conservation of mass
and charge?
(A) Mg*+2e-—> Mg
B) Cl+1le-—>ClL
(C) 2Ag" —> 2Ag+le-
(D) Mg Mg* + 2e-
(E) F,+2e- - 2F!-

The correct answer is choice D. Note that with this question, as with many
other questions on the test, you can find the correct answer by using the
process of elimination. The half reactions shown in choices A, B, and E are
all reduction half reactions, so those choices can be eliminated. Both re-
maining choices, C and D, show oxidation and a loss of electrons. But
choice C does not demonstrate conservation of charge and mass; if it did,
there would have to be two electrons on the left side of the reaction. So the
correct answer must be choice D.

You will see a variation of this basic format in which you are offered three
choices indicated by the Roman numerals I, II, and III. Your task is to de-
cide which combination of the three choices answers the question. Here is
an example:
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2. Which of the following indicates an acidic solution?

I. . Litmus paper turns blue.

II.  Phenolphthalein turns pink.

HOI.  Hydronium ion concentration is greater than hydroxide ion con-
centration.
(A) I only
(B) II only
(C) I only
(D) I and II only
(E) 1, 11, and III

The correct answer is choice C. First, review the choices. Choices I and II in-
dicate a basic solution. If they were acidic, then the solutions would be red
for litmus and clear for phenolphthalein. Only choice TII holds true for an
acidic solution. In an acidic solution the concentration of hydronium ions ex-
ceeds that of hydroxide ion concentration.

Classification Sets

In a classification set, you are given five answer choices lettered A through E.
The choices may be chemistry principles, substances, numbers, equations,
diagrams, or the like. The choices are followed by three or four numbered
questions. Your task is to match each question with the answer choice to
which it refers. Here are sample directions for a classification set, followed
by a sample of this question format.

Directions: Each of the following sets of lettered choices refers to the numbered formulas or
statements immediately below it. For each numbered item, choose the one lettered choice that

fits it best. Then fill in the corresponding oval on the answer sheet. Each choice in a set may be
used once, more than once, or not at all.

Question 3-5:
(A)  Coordinate covalent bonding
(B) Ionic bonding
(C)  Nonpolar covalent bonding
(D) Metallic bonding
(E) Hydrogen bonding

3. HF
4. N,

5. KI

3. The correct answer is choice E. The bond between the atoms of hydro-
gen and fluorine is a polar covalent bond, a choice that is not present in
the choices above. Now look at the bonding between the molecules of HF.
HF can exhibit dipole forces between its molecules, vet another choice that

is not present. HF can, however, exhibit hydrogen bonding, a choice that
is present.
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4. The correct answer is choice C. Nitrogen gas has no difference in electro-
negativity between the nitrogen atoms. The two nitrogen atoms will form a
nonpolar covalent bond. The type of bonding present between the molecules

of nitrogen gas will be dispersion forces, the forces present between nonpolar
molecules.

5. The correct answer is choice B. Potassium iodide is formed from a metal,

potassium, and a nonmetal, iodine. The type of bonding that forms between
metals and nonmetals is ionic bonding.

Relationship Analysis Questions

Relationship analysis questions are probably not like any question type that
you have seen before. Each question consists of two statements labeled I and
IT with the word BECAUSE between the two statements. For each question,
you have three tasks. You must:

¢ Determine if statement I is true or false.
¢ Determine if statement 11 is true or false.
* Determine if statement II is the correct explanation for statement I.

On the answer sheet, you will mark true (T) or false (F) for each statement, and
you will mark “correct explanation” (CE) ONLY if statement II is a correct ex-
planation of statement I. Here are sample directions for this kind of question,
followed by two examples and a sample of a correctly marked answer sheet.

Directions: Each question below consists of two statements. For each question, determine
whether statement I in the leftmost column is true or false and whether statement II in the right-
most column is true or false, Fill in the corresponding T or F ovals on the answer sheet pro-
vided. Fill in the oval labeled “CE” only if statement II correctly explains statement I.

101 HCl is an Arrhenius acid BECAUSE HCl is a proton donor.

102 Water is a polar molecule BECAUSE the dipole forces in a molecule of
water will counterbalance each other

and cancel out.

101. T, T,CE HCI will donate a proton (hydronium ion) when it reacts.
This classifies it as an Arrhenius acid.

102. T,F Because of the bent shape of a water molecule, the dipole
forces in the molecule will not counterbalance or cancel
out. This is what causes a water molecule to be a polar
molecule.

Here is how you would mark these answers on the answer sheet:

1 | CE*
1M @E @O @
102 @O O O




HOW TO USE THIS BOOK
How to Use This Book

The SAT II: Chemistry test covers a very large amount of material, and your
preparation time may be short. That is why it is important to use your study
time wisely. This book provides a comprehensive review of everything you
need to know for the test, and it has been organized to make your study pro-
gram practical and efficient. It will help you:

¢ Identify the chemistry topics that you most need to focus on.

* Familiarize yourself with the test format and test question types.

* Review all the basic chemistry you need to know for the test.

* Check your progress with questions at the end of each review chapter.
¢ Practice your test-taking skills using sample SAT Ils.

The following four-step study program has been designed to help you
make the best use of this book.

TAKE THE DIAGNOSTIC TEST

Once you have read through this chapter, start your preparation program
by taking the Diagnostic Test. This test is carefully modeled on the real SAT
II: Chemistry test in terms of format, types of questions, and topics tested.
Take the Diagnostic Test under test conditions and pay careful attention to
the one-hour time limit. When you complete the test, score yourself using
the scoring information at the end of the test. Then read through the ex-
planations to see which test topics gave you the most trouble. Look for pat-
terns. Did you miss questions in one or two specific subject areas? Did
specific question formats give you trouble? When did you need to guess at
the answer? Use your results to identify the topics and question types that
were most difficult for you. Once you know your chemistry strengths and
weaknesses, you'll know which subjects you need to focus on as you review
for the test.

REVIEW THE TEST TOPICS

This book provides a full-scale review of all the topics tested on the SAT II:
Chemistry test. Once you have identified the topics that give you the most
trouble, review the relevant chapters. You do not need to work through the
review chapters in the order in which they appear. Skip around if you like,
but remember to focus on the topics that gave you the most trouble on the
Diagnostic Test.

Each review chapter ends with practice problems that you can use to see
how well you have mastered the material. If you get a problem wrong, go
back into the chapter and reread the section that covers that particular
topic.

Make a study schedule. If you have the time, plan to spend at least two
weeks or so working your way through the review chapters. Be sure to set
aside enough time at the end of your schedule to take the practice tests at the
end of the book. However, if you do not have much time before the test, you
may want to shorten your review time and focus instead entirely on the prac-
tice tests.



