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			Part I

			Orientation

		

	
		
			Chapter 1

			Profiles of the Specialized High Schools

		

		The Specialized High Schools Admissions Test—from now on, we’ll refer to it simply as the SHSAT—helps determine entry into a specific field of eight schools. The following is a very basic list of information about these schools. For more information, refer to the schools.nyc.gov/​shs website.

		Bronx High School of Science

		75 West 205th Street

		Bronx, New York 10468

		School: (718) 817-7700

		Fax: (718) 733-7951

		E-mail: golanc@bxscience.edu

		Website: www.bxscience.edu

		Number of Students: 2,979

		2017 Acceptance Rate: 5% (941 out of 19,198)

		Languages: French, Greek, Italian, Japanese, Latin, Mandarin, Spanish

		The Brooklyn Latin School

		223 Graham Avenue

		Brooklyn, New York 11206

		Phone: (718) 366-0154

		Fax: (718) 381-3012

		E-mail: parents@brooklynlatin.org

		Website: www.brooklynlatin.org

		Number of Students: 724

		2017 Acceptance Rate: 2.6% (425 out of 16,621)

		Languages: Greek, Latin, Spanish

		Brooklyn Technical High School

		29 Fort Greene Place

		Brooklyn, New York 11217

		Phone: (718) 804-6400

		Fax: (718) 260-9245

		E-mail: info@bths.edu

		Website: www.bths.edu

		Number of Students: 5,682

		2017 Acceptance Rate: 8% (1,923 out of 23,329)

		Languages: French, Italian, Latin, Mandarin, Spanish

		High School for Mathematics, Science and Engineering at City College (HSMSE)

		240 Convent Avenue

		Manhattan, New York 10031

		Phone: (212) 281-6490

		Fax: (212) 281-6918

		E-mail: info@hsmse.org

		Website: www.hsmse.org

		Number of Students: 463

		2017 Acceptance Rate: 1% (199 out of 18,863)

		Languages: German, Spanish

		High School of American Studies at Lehman College

		2925 Goulden Avenue

		Bronx, New York 10468

		Phone: (718) 329-2144

		Fax: (718) 329-0792

		E-mail: atrebofiore@schools.nyc.gov

		Website: www.hsas-lehman.org

		Number of Students: 377

		2017 Acceptance Rate: <1% (146 out of 16,737)

		Languages: French, Greek, Italian, Japanese, Latin, Russian, Spanish

		Queens High School for the Sciences at York College

		94-50 159th Street

		Jamaica, New York 11433

		Phone: (718) 657-3181

		Fax: (718) 657-2579

		E-mail: Adejesus7@schools.nyc.gov

		Website: www.qhss.org

		Number of Students: 462

		2017 Acceptance Rate: 1% (179 out of 16,402)

		Languages: French, Mandarin, Spanish

		Staten Island Technical High School

		485 Clawson Street

		Staten Island, New York 10306

		Phone: (718) 667-3222

		Fax: (718) 987-5872

		E-mail: BMalefant@schools.nyc.gov

		Website: www.siths.org

		Number of Students: 1,312

		2017 Acceptance Rate: 2.2% (339 out of 15,278)

		Languages: Russian

		Stuyvesant High School

		345 Chambers Street

		Manhattan, New York 10282

		Phone: (212) 312-4800

		Fax: (212) 587-3874

		E-mail: 02M475@schools.nyc.gov

		Website: stuy.enschool.org

		Number of Students: 3,365

		2017 Acceptance Rate: 4.1% (926 out of 22,393)

		Languages: French, German, Italian, Japanese, Latin, Mandarin, Spanish

		The Fiorello H. LaGuardia High School of Music & Arts and Performing Arts is also a specialized high school, but it handles admission via auditions, not the SHSAT. You can find more information about this school at their website, www.laguardiahs.org.

	
		
			Chapter 2

			The SHSAT, The Princeton Review, and You

		

		WHAT IS THE SPECIALIZED HIGH SCHOOLS ADMISSIONS TEST?

		The SHSAT, revised in 2017 and updated again in 2018, is a three-hour test that is administered to New York City residents in October/November. It is taken by eighth-grade and first-time ninth-grade students, and the results of this test help to determine admission into the following specialized high schools: The Bronx High School of Science; the Brooklyn Latin School; Brooklyn Technical High School; High School of Mathematics, Science and Engineering at the City College of New York; High School of American Studies at Lehman College; Queens High School for the Sciences at York; Staten Island Technical High School; and Stuyvesant High School.

		
			[image: image]

			A Changing Test

			This book accounts for all of the question types and content made available as of the 2017–2018 administration of the test (including a late-breaking update to the Fall 2018 test). Should anything else change, we’ll update your free student tools with walk-throughs of new question types, so be sure to register your book and check online!

		

		For the most part, the test consists of multiple-choice questions that alternate between ABCD and EFGH; there is no penalty for guessing. In the Math section, five questions are grid-ins, for which you will bubble in the numeric answer itself.

		The test is divided into two sections, each with various parts. You have three hours total to finish both sections, and can freely move between the two.

		
				
				English Language Arts (ELA)

				
						
						57 multiple-choice questions

					

						
						Part A includes 9 to 11 Revising/Editing questions, split between standalone questions and those based on one passage of approximately 350 words.

					

						
						Part B includes 46 to 48 Reading Comprehension questions; expect six to seven reading passages, including prose and poetry, each of which can be up to 900 words long.

					

				


				
				Mathematics

				
						
						5 grid-in problems

					

						
						52 multiple-choice questions

					

						
						These questions pull from New York City’s math curriculum through Grade 7.

					

						
						Calculators are not permitted.
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			The Ninth Grade Test

			There are actually two versions of the SHSAT. This book covers the eighth-grade test. The ninth-grade test is very similar, but it includes math from the Grade 8 curriculum.

		

		HOW DOES SCORING WORK?

		You may hear about two kinds of scores in connection with the SHSAT: raw scores and scaled scores. Here’s how they work.

		Raw Scores

		There are 114 questions on the SHSAT, but 20 of them (10 in each section) are embedded field test items—that is to say, they’re unscored. Of the remaining 94, each one is worth a point.

		
			[image: image]

			Gotta Answer ‘Em All

			Sadly, there’s no way to tell in advance if a question is going to count or not, so answer everything. Remember, there’s no penalty for guessing.

		

		Scaled Scores

		Because the different versions of the SHSAT are not exactly the same, these raw scores are now translated into a scaled score that accounts for these inconsistencies. It is possible to get a 400 in each of the two sections, making an 800 the highest possible composite score.

		How Important Are SHSAT Scores?

		Admission to the specialized high schools is based entirely on your SHSAT score. However, how that SHSAT score is weighted depends on a few other key factors.

		Ranking Your Choices

		The first thing you will fill out on your answer sheet is your order of preference. You must fill in at least one school. After the approximately 28,000 students have all been graded, the highest scorers will be granted admission to their first-choice schools. This will continue down the list; if your first-choice school has been filled by the time your score is reached, you will gain admission to your highest-choice school that still remains.
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			Tell Them What You Want (What You Really, Really Want)

			Perhaps you noticed the acceptance rates in Chapter 1 and think that you’re best off putting a school with a higher percentage toward the top of your list. No need! When it’s your turn, the system will automatically check for you; you just focus on your goal.

		

		Summer Discovery Programs

		Some of the specialized high schools participate in the Discovery Program, which provides a second chance for students who were very close to their school’s cut-off score. If you and your school are eligible, and your score qualifies, you’ll be able to attend a summer program that, if completed, will grant you admission to that school.

		This is an extremely small program that impacts approximately 200 students; speak with your school counselor to see if you and your desired school qualify. More information can be found at schools.nyc.gov/​ChoicesEnrollment/​High/​specialized.

		HOW DO I REGISTER FOR THE SHSAT?

		If you’re interested in taking the SHSAT, you need to let your school’s guidance counselor know. They will provide you with an SHSAT Test Ticket; this ticket will have the exact date and time of the test, as well as the specific testing site that you’ll be going to. If you have a conflict, tell your counselor immediately.

		Before the Test

		
			[image: image] Double-check all of the personal information on the ticket to make sure it is accurate. This is especially important if you require and qualify for any testing accommodations.

			[image: image] Sign the ticket. Have your parents/guardians sign it as well.

			[image: image] Rank the schools that you wish to attend in order of preference. This is more for your reference, but it’s not something you want to figure out at the test itself.

			[image: image] Make sure you take your signed ticket to the test site.

		

		WHAT IS THE PRINCETON REVIEW?

		The Princeton Review is the leader in test prep. Our goal is to help students everywhere crack standardized tests, from the SHSAT to the PSAT, SAT, and ACT, as well as graduate-level exams like the GRE and GMAT. Starting from humble beginnings in 1981, The Princeton Review is now the nation’s largest SAT preparation company. We offer courses in more than 500 locations in 20 different countries, as well as online, and we publish best-selling books.

		The Princeton Review Way

		This book will show you how to crack the SHSAT by teaching you to:

		
				
				extract important information from tricky test questions

			

				
				take full advantage of the limited time allowed

			

				
				systematically answer questions—even if you don’t fully understand them

			

				
				apply test-taking strategies to use the test to your advantage

			

		

		Practice Makes Perfect

		Some of the strategies employed in this book may be different from those that you’ve used before. As a result, it may take time to integrate them into your test-taking approach. This book is equipped with two full-length SHSAT-like practice tests and a lot of independent practice questions designed to give you that time and practice. It’s up to you to use them, however, and to figure out what works best for you.

		To that end, we also recommend that you get a copy of the Specialized High Schools Student Handbook, which is available for free through the New York City Board of Education. This booklet contains another two full practice tests, and by working through these with our techniques, you will be able to find the most efficient strategies for test day. (Familiarity with the test should also increase your confidence.)

		Copies of this handbook are available online at schools.nyc.gov/​ChoicesEnrollment/​High/​specialized; you should also be able to request one from your guidance counselor.

		Are you ready? Let’s get cracking!

	
		
			Chapter 3

			Pacing Yourself for the SHSAT

		

		WHAT DO I DO WITH THIS BOOK?

		Not only is time management a big portion of any timed test—it’s also a big portion of studying for any test. In both cases, you’re trying to figure out the most efficient way to do something—to study or to solve—in a limited amount of time, and the answer to both is the same:

		Plan ahead.

		So far as this book goes, begin by figuring out what you need. We recommend beginning with the diagnostic test, timing yourself and sitting in similar conditions to those of the actual test.

		When You Take a Practice Test

		
				
				Time yourself strictly. Use a timer, watch, or stopwatch that will ring and take note of where you were when you ran out of time. If you use a phone for this, make sure that you do not use any other functions, as you will not have access to your phone during the test.

			

				
				Take the test in one sitting. The real exam is three hours with no breaks, so while you might find it advantageous to pause for a few minutes to catch your breath and collect your thoughts between sections, be aware that time will keep counting down. Weigh the benefits of any mind-clearing break against that ticking clock, and work on building up your endurance for the real test.

			

				
				Fill your answers into an actual bubble sheet. We’ve provided one before each of the two practice tests in this book, and you can print additional copies from your online student tools (if you don’t like the idea of marking up this book). The point is, you need to be comfortable transferring answers to a separate sheet, especially if you’re planning to skip questions or jump between sections.

				
						
						Each bubble must be filled in thoroughly, with no other marks in the answer area.

					

						
						Periodically check to make sure you’re filling out the right bubbles for the questions you’re on. If you fill in the wrong bubble, it won’t matter if you’ve worked out the problem correctly in your test booklet. All that matters to the machine scoring your test is the mark of your No. 2 pencil.

					

				


		

		Once three hours have elapsed, take note of how much of the test you completed, and identify the question types or content areas that slowed you down the most. After that, go through and answer any remaining questions and then check to see which ones you answered incorrectly.

		Make a Plan

		Once you know where you’re stumbling—is it a speed issue? content issue? both?—you can start tackling the content sections of this book.

		A Need For Speed

		If you find yourself running out of time, work on applying The Princeton Review strategies to the questions in this book. The SHSAT is testing more than just your content knowledge. It wants to know that you can manage your time effectively. For example, working through all the math for a question isn’t always the most time-efficient way to get the right answer. (You’ll learn more about this later in Part IV.)

		Discontent with the Content

		If there are questions you’re misreading or that you fundamentally don’t understand how to solve, pay close attention to the Crack It questions in the relevant content sections.

		Once you feel more comfortable with the SHSAT, take the second practice test. Continue to study the sections you’re struggling with and then move on to the additional tests found in the Specialized High Schools Student Handbook at the Department of Education’s website: schools.nyc.gov/​ChoicesEnrollment/​High/​specialized.

		On the Day of the SHSAT

		Your preparation doesn’t end once you feel comfortable with the content and pace of the test. The night leading up to the test is critical.

		
				
				Wake up refreshed from at least eight hours of sleep the night before. The stress of a last-minute cram isn’t worth the sluggishness exhaustion can cause.

			

				
				Eat a filling breakfast; you don’t want to have distracting hunger pains during the test.

				
						
						Food for thought: bring snacks and water. Even if you finish early, you cannot leave the testing room until the 3 hours is up.

					

				


				
				Do not bring electronic devices such as tablets to the test. Cell phones will be collected before the test begins; in short, bring only what you need.

				
						
						Do bring sharpened Number 2 pencils and a sturdy eraser. You can bring a highlighter, ergonomic grip for your pencil, or even a magnifying lens.

					

				


				
				If you have not been to the test site before, try to familiarize yourself with the route so you know how long it will take to get there.

			

				
				Aim to arrive at the testing center 30 minutes before the time printed on your SHSAT Test Ticket. You can always use any extra time to shake out any last minute nerves, and it’s good to have the cushion in case something goes wrong in transit.

			

				
				Remember that you do not have to work out every question on the test to get a good score. Don’t let yourself become rushed. Pace yourself.

			

		

		PACING ON THE SHSAT

		Many people believe that to do well on a test, it is important to answer every question. While this may be true of some of the tests you take in school, it’s often not the case on standardized tests like the SHSAT. On this test, it is very possible to score well without attempting all of the questions; in fact, you might even improve your scores by answering fewer questions.

		If that seems dubious to you, consider this: on the SHSAT, you get points only for answering a question correctly. The more time you spend on one question, the less time you’ll have for the others, which means you might have to guess on them. But all of these questions are worth the same number of points, which means you might end up working hard on a question that you still get wrong, and then guessing on a question that you could have easily answered, if only you’d had the time to read it. Because of this, it’s important that you first give your attention to problems you think you can answer. You can always come back to thornier questions later.

		
			[image: image]

			Jump. Jump. Jump Around

			Questions are not presented in order of difficulty, so skim questions, tackling the ones that look most up your alley first.

		

	
		
			Chapter 4

			Strategies for the SHSAT

		

		Here are some general strategies for the SHSAT, followed by some specific ones for the English Language Arts and Math sections.

		EMBRACE YOUR POOD

		Embrace your what now? POOD! This stands for “Personal Order of Difficulty.” We spoke a bit in the previous chapter about pacing yourself on the test. It’s important to re-emphasize that here. The questions on the SHSAT pull from a lot of different content areas, but they’re all worth exactly one raw point each.
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		One Pass, Two Pass

		Within any section, you will find three types of questions:

		
				
				those you can answer easily without spending very much time

			

				
				those that, if you had all the time in the world, you could solve

			

				
				those that you have absolutely no idea how to tackle

			

		

		To maximize your time, begin the test with the section that you feel most comfortable and confident with—either ELA or Math. Within that section, solve only the first type of question, and once you’ve solved them all, you’ll know how many of the second type you have time to return to. You may want to take all the questions for a Reading passage all in one go, just so that the information you’ve just read remains fresh. To that end, begin by reading the passages that have topics that seem familiar or interesting to you.

		
			Bungle-free Bubbling

			If you’re going to be jumping around from question to question, the most efficient way is to bubble in each question as you answer it, making sure that the number matches. If you’re going straight through a section, try first circling all the answers on a page and then transferring them all at once to the answer sheet. This helps you to fully focus on each task, whether it’s answering questions or bubbling them in. Just don’t wait until the end. Marks in your booklet aren’t worth anything!

		

		PROCESS OF ELIMINATION

		Here’s a question you will not see on the SHSAT, but which will show you how powerful Process of Elimination (POE) can be.

		
			What is the capital of Malawi?

			A. New York

			B. Paris

			C. London

			D. Lilongwe

		

		There are two ways to get this question right. The first is if you already have the specialized knowledge that the capital of Malawi is Lilongwe. If you don’t, however, you can still get the question right—and that’s by knowing what the capital of Malawi isn’t. The computer that’s scoring your test isn’t going to know which method you used, and even if it did, it wouldn’t care: a right answer is all that matters. Try to get into the habit of looking at a question and asking, “What are the wrong answers?” instead of “What is the right answer?”
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		By using POE this way, you can leave yourself with fewer answers to choose between. Statistically, this means that you’ll pick right answers more often than not. Your baseline odds are 25%—1 right answer out of 4. Eliminate one choice, and your odds are now 33%; get rid of another, and they shoot up to 50%. That’s the great thing about guessing on a standardized test like the SHSAT. Outside of the five Grid-In questions on the Math section, when you have trouble finding the correct answer, you can use POE to improve your chances. You don’t have to come up with the answer from scratch. You just have to identify it.

		The Answers Are Already There

		The SHSAT helps even further, in that the majority of questions are context-based, as opposed to our sample geography question, which requires pre-existing knowledge. The right answer in the Math section has to work for the question, which means that you can sometimes use it to check your work, time permitting. Likewise, the ELA questions are referring to passages or sentences. If something doesn’t match, it may be wrong.

		In these cases, you may want to place physical marks next to each answer choice as you go.

		
			[image: image] Put a check mark next to an answer that you feel confident about.

			[image: image] Put a squiggle next to an answer that seems correct.

			[image: image] Put a question mark next to something you think is wrong.

			[image: image] Cross out the letter of any answer choice you KNOW is wrong.

		

		Once you’ve reviewed every choice, these icons make it easier to use POE in an educated way. For instance, take the following question:

		
			What is the capital of Qatar?

			E. Paris

			F. Dukhan

			G. Lilongwe

			H. Doha

		

		In your initial pass, you strikethrough (E), Paris, and you put a question mark next to (G), Lilongwe, because that doesn’t seem right. You put a squiggle next to (H), Doha, because you think you’ve heard it before. You’re still taking a guess, but it’s a more educated one, and over the course of the test, each small, smart choice can have a big impact on your final raw score. By the way, you can use any symbols you want—just be consistent.

		COLUMN OF THE DAY (COTD)

		Another benefit of the SHSAT is that there’s no penalty for guessing. Say that you can’t eliminate any answers, or you’re about to run out of time. In this case, pick a Column of the Day and simply bubble down that column (A/E, B/F, C/G, or D/H) at the very end of the test. This is a simple way to make sure that you’ve answered every remaining question as quickly as possible. Also, while there’s no guarantee that the answers are evenly distributed, if they are, this might give you a slight edge.

		COTD should absolutely be an afterthought; it’s far more important and helpful to your score to use the full three hours of the SHSAT to thoughtfully eliminate answer choices. But for questions you don’t know at all and when time is up, COTD is better than having no strategy at all.

		SHSAT MATH STRATEGIES

		Math questions have to make sense within the context of the question, which means that there are a variety of strategies you can use on the multiple-choice questions to help find the answer from a different direction.

		Guesstimating

		Your answers on the SHSAT need to be exact. However, you don’t need to be as precise when eliminating choices!

		AGE OF FERRIS WHEEL RIDERS

		
			
					
					Number of Years Old

				
					
					Percentage of Riders

				
			

			
					
					≤10

				
					
					3%

				
			

			
					
					11–30

				
					
					42%

				
			

			
					
					31–50

				
					
					35%

				
			

			
					
					51–69

				
					
					14%

				
			

			
					
					≥70

				
					
					6%

				
			

		

		
			The festival organizer is looking over the percent distribution for the day’s Ferris wheel riders to see how many purchased full-price tickets. If discounted tickets are sold to those 10 and under and those 70 and over, and there were 500 riders, how many full-price tickets were sold?

			A. 45

			B. 245

			C. 355

			D. 455

		

		
			[image: image]

		

		Without doing any calculation, think about this question. Nearly half the riders—50%—were 11 to 30 years old, and they bought full-price tickets. This means that both (A) and (B) are likely too small, and you can use POE to rule them out. Estimating the percentage would reveal that nearly 90% paid full-price, which makes the only possible answer 455, (D).

		Guesstimating can also be used to check your work and confirm an answer. If you accidentally found the number of discounted tickets sold, you’d have answered (A). But if you consider how many people bought full-price tickets, you’ll realize something is wrong with that answer, and you’ll avoid getting trapped.

		Here’s another good example:

		
			A group of three men buys a one-dollar lottery ticket that wins $400. If the one dollar they paid for the ticket is subtracted and the remainder of the prize money is divided equally among the men, how much will each man receive?

			E. $62.50

			F. $75.00

			G. $133.00

			H. $200.00

		

		To solve this mathematically, you would take $400, subtract $1, and then divide the remainder by 3. But with a little bit of logic, you wouldn’t have to do any of that.

		The lottery ticket won $400. If there were four men, each one would have won about $100. However, there were only three winners, which means each one won more than $100, which instantly rules out (E) and (F). Next, consider (H): this is saying that each of the three men won half of the jackpot—but that’s not possible. The only answer left is (G), which is correct.

		Plugging In

		The SHSAT will often ask you questions about real-life situations in which the numbers have been replaced with variables. For example:

		
			Mark is two inches taller than John, who is four inches shorter than Frank. If f represents Frank’s height in inches, then in terms of f, what is an expression for Mark’s height?

			A. f + 4

			B. f + 2

			C. f

			D. f – 2
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		You might stumble on the representation of this problem if you aren’t used to thinking of people’s heights in terms of variables. To get around that, just pick a number to replace the variable with. As a bonus, since you’re the one picking numbers, you can choose ones that you find easiest to work with. They don’t even have to be realistic: in this example, let’s say that Frank is 10 inches tall, or to put it in terms of the math, f = 10.

		We know that John is four inches shorter than Frank, so j = 6. We also know that Mark is two inches taller than John, so m = 8. What you’re looking for is the answer choice which, when you input f = 10, yields Mark’s height, 8. The only one that fits is (D), f – 2.

		Percentages and Fractions

		There are a few other types of questions for which you might find it convenient to use Plugging In. For instance, questions that deal with percentages and fractions can be tricky; choosing convenient numbers can make them easier to process.

		
			The price of a suit is reduced by half and then the resulting price is reduced by 10%. The final price is what percent of the original price?

			E. 10%

			F. 25%

			G. 40%

			H. 45%

		

		When dealing with percents, the easiest number to work with is generally 100. In this case, if 100 is reduced by half, it is 50, and if that is then reduced by 10%, it is 45. The final price is 45, which is 45% of the original price, which means that (H) is correct.

		Plugging In the Answers (PITA)

		When the question provides you with an algebraic equation and the answer choices are numbers, you can use a more specific version of this strategy: Plugging In the Answers (PITA). The difference in this case is that instead of choosing your own numbers, you’re testing the ones that have been so generously provided by the test writers.

		
			Aaron’s bookcase currently holds b books, but is capable of holding up to 80 books. If Aaron loans 3 books to his friend, Sonya, the bookcase is now three-quarters full. What is the value of b ?

			A. 54

			B. 57

			C. 60

			D. 63

		

		
			[image: image]

		

		There’s no need to make up your own numbers—in fact, it might be rather time-consuming to do so. We know that the answer is going to be 60, 63, 66, or 69, so there’s no need to test any other numbers. Note that when the answers are in ascending or descending order—and they usually will be on the SHSAT—you can save even more time by starting with one of the two middle choices.

		In this case, try starting with (B): if you have 57 books and take 3 away, you’ll have 54 books, which is fewer than 60, three-quarters of the bookshelf’s capacity. Because you’re going to need more books, you can also eliminate (A), and move up to the next choice. In this case, you can also eliminate (C), which is clearly incorrect because it’s 60 before subtracting any books. That makes (D) the right answer.

		The goal of these math strategies is to help you avoid algebraic mistakes, and to answer a question if you don’t remember exactly how to solve it head-on. These can sometimes take a little more time, however, so take time throughout this book to really practice them. Find the methods that work best for you!

		SHSAT ELA STRATEGIES

		The trick to eliminating choices for Reading passages is to remember that the answers are always in the text. Watch out for answers that fall into any of the following categories, as they’re probably wrong.

		Extreme Answers

		An extreme answer is too negative or too positive, or it uses absolute words like “all,” “every,” “never,” or “always.” If you have two answers that express a similar idea, there’s a good chance that the one that’s stated firmly is probably wrong, while the other, more moderate one, is probably correct.

		Complicated Answers

		
			The Reading passages are not lengthy (though they might sometimes seem that way). As a result, there’s little room to cover broad topics, make definitive claims, or have complicated conclusions. An answer should be to the point, and if it’s not, it’s likely trying to mask the fact that it wasn’t actually mentioned in the passage. These choices might use words that do appear in the passage, so make sure there’s more to that answer than just a key word. Along this same line, know that if an answer does reiterate something from the passage, it’s more likely to be paraphrased than directly repeated.

		Nonsense Answers

		Passages are likely to be based on real-world events or claims, which means that if a choice sounds ridiculous, it’s probably wrong. If you understand what the passage is saying, this will also help you eliminate contradictory answers—the ones that claim the opposite of what the author is saying.

		Absent Answers

		Above all else, remember that all answers are supported by the text. If you can’t find evidence in the passage for something, then it’s the wrong answer.

		Except/Not/Least Questions

		As of the most recent SHSAT, this type of question appears far less frequently, but because it flips things around, you should be prepared in case it makes an appearance. What you need to know about this tricky type of question, which always uses the cue word “except,” “least,” or “not,” the right answer is the one that would normally be wrong.

		Instead of changing your entire approach, just cross out the cue word so that the question is normal again, and then read through each choice, using POE to place a “T” (for true) or an “F” (for false) next to each choice. (You can also just cross out any answer that’s not true.) In the end, whichever answer choice is crossed out or has the F next to it is the correct answer.

	
		
			Part II

			Diagnostic Practice Test

		

	
		
			Chapter 5

			Practice Test 1

			Click here to download a PDF of Practice Test 1.

		

		PART 1—ENGLISH LANGUAGE ARTS

		Suggested Time—90 Minutes

		57 QUESTIONS

		

		REVISING/EDITING

		QUESTIONS 1–11

		IMPORTANT NOTE

		The Revising/Editing section (Questions 1–11) is in two parts: Part A and Part B.

		

		REVISING/EDITING Part A

		DIRECTIONS: Read and answer each of the following questions. You will be asked to recognize and correct errors in sentences or short paragraphs. Mark the best answer for each question.

		

		
			1. Read this paragraph.

			
				(1) Art Spiegelman’s graphic novel Maus: A Survivor’s Tale is one of the most acclaimed works of literature of the 20th century. (2) Maus is the true story of Spiegelman’s parents, Vladek and Anja, Jews who survived the Holocaust in Poland and then emigrated to America after World War II. (3) In Part I of Maus, Spiegelman uses text and illustrations to depict the terror Vladek and Anja felt during the Nazi occupation of Poland, Part II focuses on the Spiegelmans’ lives in America after the war. (4) Part II won the Pulitzer Prize for Literature in 1992.

			

			Which sentence should be revised to correct a run-on?

			A. sentence 1

			B. sentence 2

			C. sentence 3

			D. sentence 4

		

		
			
			2. Read this sentence.

			
				J.D. Salinger’s first novel The Catcher in the Rye, was published in 1951, when he was 32 years old.

			

			Which edit should be made for this sentence?

			E. insert comma after novel

			F. delete comma after Rye

			G. insert comma after Salinger’s

			H. delete comma after 1951

		

		
			3. Read these sentences.

			
				(1) Many nature preserves are located far from major cities.

				(2) Some big cities have managed to establish their own nature preserves.

			

			What is the best way to combine these sentences to clarify the relationship between the ideas?

			A. Because some big cities have managed to establish their own nature preserves, many nature preserves are located far from major cities.

			B. Many nature preserves are located far from major cities, and some big cities have managed to establish their own nature preserves.

			C. Yet some big cities have managed to establish their own nature preserves, many nature preserves are located far from major cities.

			D. While many nature preserves are located far from major cities, some big cities have managed to establish their own nature preserves.

		

		
			4. Read this sentence.

			
				Uninteresting and a little loud, I left the concert early.

			

			How should this sentence be revised?

			E. I left the concert early because it was uninteresting and a little loud.

			F. Uninteresting and a little loud, the concert was left early.

			G. I left the concert, uninterested and a little loud.

			H. Early, uninteresting, and a little loud, I left the concert.

		

		

		REVISING/EDITING Part B

		DIRECTIONS: Read the passage below and answer any questions following it. You will be asked to improve the writing quality of the passage and to correct errors so that each passage follows the conventions of standard written English. You may reread the passage if you need to. Mark the best answer for each question.

		

		Bluefin Tuna: An Endangered Dinner

		(1) Although sushi lovers may never know it, their eating habits may be contributing to the worldwide shortage of Pacific bluefin tuna. (2) A recent study jointly published by several conservation agencies recommended that bluefin tuna be added to the U.S. National Marine Fisheries Service’s list of endangered species. (3) Adding the bluefin tuna to this list would ensure the popular fish is given extreme protection from exploitation and other kinds of harm.

		(4) Obviously, let’s ask: how did we get here? (5) Much of this sharp decline can be blamed on people’s insatiable appetite for raw tuna. (6) Scientists estimate that bluefin tuna have been depleted to 3 percent of their pre-exploitation population, or the average number of fish in the oceans before humans began commercially fishing. (7) Originally a favorite of the Japanese diet, tuna sashimi is now prized by eaters all over the world, only heightening the demand for bluefin tuna. (8) Still, the majority of fish caught today is sent to Japan.

		(9) Another reason that Pacific bluefin tuna stocks have decreased by 97 percent relates to fishing practices. (10) According to marine biologists, the majority of the bluefin tuna that are caught are very young fish that have not matured to adulthood. (11) Most of the world’s captured tuna never had a chance to procreate. (12) The stock of tuna has decreased sharply.

		(13) And many experts say that as long as tuna remains popular among consumers, the troubling cycle will continue unabated. (14) On a normal day at Tokyo’s busy Tsukiji fish market, a single bluefin tuna can sell for tens of thousands of dollars. (15) In fact, in 2013, Kiyoshi Kimura, a Japanese restaurateur, paid $1.76 million for a tuna—a record price. (16) Indeed, it is easy to understand why fishermen continue to eagerly search the Pacific Ocean for the endangered fish: they can make a fortune selling just one fish.

		(17) Some chefs think serving bluefin tuna in restaurants is unconscionable, given their low population numbers. (18) They recognize that action needs to be taken, and have started to pursue other, more sustainable methods. (19) In the United States, many prominent chefs have endorsed the Bluefin Boycott in the name of conservation.

		
			
			5. Which revision of sentence 4 best maintains the formal style established in the passage?

			A. How did this happen? is a question you should ask.

			B. First of all, I must back up for a second: how did we get here?

			C. It is worth analyzing the causes of the tuna shortage.

			D. The causes of the tuna shortage: let’s talk about them.

		

		
			6. Where should sentence 5 be moved to improve the organization of the second paragraph (sentences 4–8)?

			E. between sentences 3 and 4

			F. between sentences 6 and 7

			G. between sentences 7 and 8

			H. the end of the paragraph (after sentence 8)

		

		
			7. Which revision of sentence 8 uses the most precise language?

			A. Still, about 80 percent of the bluefin tuna caught today is sent to Japanese consumers.

			B. Still, the majority of fish caught today is sent to Japanese consumers.

			C. Still, about 80 percent of the bluefin tuna caught today is sent to Japan.

			D. Still, the majority of bluefin tuna caught today is sent to Japanese consumers.

		

		
			8. What is

			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
				
			

			
			
			
			
			
		

		
			
			
			
			
			
		

		

		
		
		

		
		
			
				
					[image: Tom skirted the block, and came round into a muddy alley that led by the back of his aunt’s cow-stable. He presently got safely beyond the reach of capture and punishment, and hastened toward the public square of the village, where two “military” companies of boys had met for conflict, according to previous appointment. Tom was General of one of these armies, Joe Harper (a bosom friend) General of the other. These two great commanders did not condescend to fight in person—that being better suited to the still smaller fry—but sat together on an eminence and conducted]
				

			

			
				
					[image: the field operations by orders delivered through aides-de-camp. Tom’s army won a great victory, after a long and hard-fought battle. Then the dead were counted, prisoners exchanged, the terms of the next disagreement agreed upon, and the day for the necessary battle appointed; after which the armies fell into line and marched away, and Tom turned homeward alone. As he was passing by the house where Jeff Thatcher lived, he saw a new girl in the garden—a lovely little blue-eyed creature with yellow hair plaited into two long-tails, white summer frock and embroidered pantalettes 1. The fresh-crowned hero fell without firing a shot.]
				

			

			
				
					[image: A certain Amy Lawrence vanished out of his heart and left not even a memory of herself behind. He had thought he loved her to distraction; he had regarded his passion as adoration; and behold it was only a poor little evanescent partiality. He had been months winning her; she had confessed hardly a week ago; he had been the happiest and the proudest boy in the world only seven short days, and here in one instant of time she had gone out of his heart like a casual stranger whose visit is done. He worshipped this new angel with furtive eye, till he saw that she had discovered him; then he pretended he did not know she was present, and began to “show off” in all sorts of absurd boyish]
				

			

			
				
					[image: ways, in order to win her admiration. He kept up this grotesque foolishness for some time; but by-and-by, while he was in the midst of some dangerous gymnastic performances, he glanced aside and saw that the little girl was wending her way toward the house. Tom came up to the fence and leaned on it, grieving, and hoping she would tarry yet awhile longer. She halted a moment on the steps and then moved toward the door. Tom heaved a great sigh as she put her foot on the threshold. But his face lit up, right away, for she tossed a pansy over the fence a moment before she disappeared.]
				

			

			
				
					[image: The boy ran around and stopped within a foot or two of the flower, and then shaded his eyes with his hand and began to look down street as if he had discovered something of interest going on in that direction. Presently he picked up a straw and began trying to balance it on his nose, with his head tilted far back; and as he moved from side to side, in his efforts, he edged nearer and nearer toward the pansy; finally his bare foot rested upon it, his pliant toes closed upon it, and he hopped away with the treasure and]
				

			

			
				
					[image: disappeared round the corner. But only for a minute—only while he could button the flower inside his jacket, next his heart—or next his stomach, possibly, for he was not much posted in anatomy, and not hypercritical, anyway. He returned, now, and hung about the fence till nightfall, “showing off,” as before; but the girl never exhibited herself again, though Tom comforted himself a little with the hope that she had been near some window, meantime, and been aware of his attentions. Finally he strode home reluctantly, with his poor head full of visions.]
				

				
					
						
					

				

			

		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
				
					[image: Many contemporary scientists believe that the universe began in a giant explosion, or “big bang.” At least ten billion years ago, they surmise, a state of extremely high temperature and pressure caused the universe to expand rapidly from a compressed state. Soon after, there was significant cooling, and at this point there were probably many types of elementary particles present. As further cooling occurred, the first nuclei were formed. Gradually, over millions of years, the universe began to take on the characteristics that we observe today.]
				

			

			
				
					[image: One of the major assumptions upon which the big bang theory is dependent is called the cosmological principle. This principle states that our observations of general properties of the universe do not depend on our location or the direction in which we look. Based on this assumption, scientists believe that the explosion known as the big bang occurred not at any particular point, but instantaneously throughout space. Evidence to support the big bang theory comes mainly from observations of galaxies out beyond our Milky Way. These galaxies are so far away that, by the time light reaches us from there, millions of years have passed. Distant objects are seen as they appeared when the light we receive first left them, providing us with a picture of the early universe.]
				

			

			
				
					[image: In addition, the discovery of weak radiation has given support to the big bang theory of the origin of the universe. This low-level static, observed coming from every direction in space, is regarded as the remains of the initial fireball. At the very beginning, the temperature of the fireball was unimaginably hot. This heat accounts for the radiation we now detect.]
				

			

			
				
					[image: Another important piece of evidence is the amount of an element called Helium-4 found in the universe. If the big bang theory is correct, we would expect to find that Helium-4 makes up about 25% of the matter in the universe. When the universe was only one or two minutes old, it was much too hot to make Helium-4. Then for about 14 minutes, the temperature was perfect for making this element through a process called nuclear fusion. By the time the universe was about 17 minutes old, the universe had cooled down too much to make Helium-4. These 14 minutes of fusion would generate enough Helium-4 to make up 25% of the matter. In fact, that is what we see today, supporting the big bang theory.]
				

			

			
				
					[image: It is true that nuclear fusion has always taken place in stars, as well. But all of the stars that have ever existed could not possibly create anywhere near the amount of Helium-4 that exists. So, nuclear fusion when the universe was in its infancy is a logical hypothesis to explain all the Helium-4 we observe.]
				

			

		

		
			
			
			
			
			
		

		
			
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
				
					[image: The perception of canis lupus, the wild wolf, as humanity’s great antagonist is one that pervades Western literature. It is canis lupus who dispossesses the Three Little Pigs, who devours Little Red Riding Hood’s granny, and who eventually shows up after Peter cried “wolf!” too many times. This image likely originated in the Middle Ages. During the Black Plague, human cultivation of herd animals—sheep, cattle, and the like—came to a standstill. Ravenous wolves, no longer able to stalk their traditional prey (herd animals), turned their attentions to human beings. Men soon came to see the wolf as “the Devil, red-tongued, sulfur-breathed, and yellow-eyed.”]
				

			

			
				
					[image: Ironically, canis lupus and humans have lived together, usually peacefully, for two million years—since the wolf evolved to its present form. About 13,000 years ago, Paleolithic hunter-gatherers bred wolves as domestic dogs, canis familiaris. Why wolves? We can’t say for sure. There are all kinds of possibilities. One prevalent view today posits that wolves gathered around the Paleolithic humans’ campsite looking for food. Some wolves may have been less frightened and more willing to approach closely. Through natural selection these wolves’ offspring were the first steps of the wolves’ evolution into dogs.]
				

			

			
				
					[image: But why did the humans welcome the dogs? Perhaps our ancestors admired the beast’s power, intelligence, and social interactions. The wolf pack, say many biologists, is just a more primitive version of the human hunter-gatherer social structure. They have a community in which it is their social interdependence that aids them all in survival. Sound familiar? People may have domesticated the wolf also because of wolves’ expressiveness.]
				

			

			
				
					[image: Through body language and facial expressions, wolves communicate their moods, from anger and aggression to happiness and submission. Early humans surely picked up on the signals, just as the wolves probably picked up on the humans’ own methods of communication. Domestication may have been a natural step once the two species had developed a way to understand one another’s moods.]
				

			

			
				
					[image: To capture their prey, wolves use tactics so similar to those of hunter-gatherer teams that anthropologists suspect early humans learned to track large animals by watching wolves do the same. Wolves may “appoint” one pack member as a decoy who will lunge at and run around the prey. This allows the rest of the pack to take its victim by surprise. Wolf packs may also form two teams, one to stampede its prey toward the other. In these and other ways, the wolves use their various strengths to achieve success as a group. Some may be physically powerful, some watchful and clever, but if the pack is successful all will sleep with a full belly by nightfall. These theories ring true to anyone who has a dog today. After all, all modern dogs (no matter how different they seem from the wolf) communicate in the same way as do wolves, and a family’s pet dog becomes a member of the “pack,” just as those first domesticated wolves must have done thousands of years ago.]
				

			

		

		
			
			
			
			
			
		

		
			
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
				
					[image: The term Inka means ruler and is the basis for the name of the Inca Empire; after conquering the Inca, the Spaniards adopted the Spanish spelling Inca. Before the Spaniards’ arrival, however, the Inca called their empire Tawantinsuyu. This means “four parts together,” as the empire was divided into four regions whose corners met at Cusco (in Peru), the capital of the empire.]
				

			

			
				
					[image: Inca territory covered much of South America, including Peru as well as parts of Ecuador, Bolivia, Argentina, Chile, and Columbia. Originally a small tribe in Cusco, the Inca formed the Kingdom of Cusco and then expanded through the leadership of Pachacuti-Cusi Yupanqui. He sent spies to regions he wanted to incorporate into the empire to determine the strength of those regions. He then offered the leaders the opportunity to join the Inca Empire, promising greater wealth. These rulers quite often accepted, and Pachacuti brought the rulers’ children to Cusco to learn about the Incan political system.]
				

			

			
				
					[image: As the Inca Empire expanded its reach, Pachacuti created the central Incan government, Tahuantinsuyu, and four local governments headed by loyal leaders. After Pachacuti’s death, his son took his place, as did his son’s son years later. Under this family, the creation of the empire was swift, taking place between 1438 and 1533. Thereafter, the empire was even more swiftly dismantled, as the Spanish conquered Incan territory. The last of the Incan territory was taken by 1572.]
				

			

			
				
					[image: The Inca are known today for their architecture, including the world-famous Machu Pichu. Their temples were constructed without mortar to bind the stones together, but the stones fit together so beautifully that a steel blade cannot be inserted between different stones. The Inca are also known for creating units of measurement, such as the length between the thumb and forefinger and the distance of a wingspan, and for an understanding of astronomy. Indeed, the Inca developed two calendars, one based on the cycle of the sun and the other on the lunar cycle. Time within a day was measured by the travel of the sun.]
				

			

			
				
					[image: Unfortunately, much information about the Inca remains a mystery, because many aspects of Incan culture were destroyed by the Spanish invaders. Among the outstanding questions is whether the Inca developed a written language. For years, archaeologists believed they had not, but more recent theories suggest that the Inca may have used knotted strings, known as quipu, at least as a means of storing numerical data. Whether the quipu conveyed other information remains a subject of inquiry and debate.]
				

			

		

		
			
			
			
			
			
		

		
			
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
				
					[image: Georgia O’Keeffe is known primarily for her large paintings of flowers, images of New York City architecture, and subjects relating to New Mexico. Born in 1887, O’Keeffe knew she wanted to be an artist at the age of ten. After studying art at the School of the Art Institute of Chicago and the Art Students League of New York, O’Keeffe abandoned her dream of being an artist because she did not believe she was talented enough in the techniques she had been taught.]
				

			

			
				
					[image: Four years later, however, she discovered new, more modern artistic ideas and returned to school to master—and then teach—the new approach. Early in 1916, the owner of an important art gallery, Alfred Stieglitz, showed some of O’Keeffe’s charcoal drawings, which he said were among “the purest, finest, sincerest things” he had seen in his gallery. Later, he organized a collection of her oil paintings and watercolors. O’Keeffe and Stieglitz would eventually marry.]
				

			

			
				
					[image: During the 1920s, O’Keeffe began painting extreme close-ups of flowers and other natural forms. The exhibitions of her work (at Stieglitz’s gallery, among others) established her as one of the most important artists in America. During this period, she also painted scenes of New York City, but by the end of the decade, O’Keeffe wanted to find a new source of inspiration. She found that inspiration in New Mexico, whose desert colors and distinctive natural architecture led her to paint an entirely new subject matter.]
				

			

			
				
					[image: O’Keeffe’s popularity continued to grow throughout the 1930s and 1940s, and her work was featured in major institutions, such as the Museum of Modern Art. During the 1950s (following her husband’s death in 1946), O’Keeffe traveled around the world, painting scenes of what she saw, including a series of paintings based on her views of the clouds she saw from airplanes. She continued to paint using oil paints until 1972, when her eyesight deteriorated. She thereafter limited herself to pencil and charcoal. In 1977, O’Keeffe received the Presidential Medal of Freedom from President Gerald Ford.]
				

			

			
				
					[image: Following her death in 1986, many of O’Keeffe’s works were left to the Georgia O’Keeffe Foundation and later the Georgia O’Keeffe Museum in Santa Fe. In 2006, a newly discovered fossil of an ancient crocodile-like creature found near O’Keeffe’s former New Mexico home was named Effigia okeeffeae (“O’Keeffe’s Ghost”) to honor her for the numerous paintings she drew from her home, which was called Ghost Ranch.]
				

			

		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
		
			
				
					[image: Flow on, river! flow with the flood-tide, and ebb with the ebb-tide! Frolic on, crested and scallop-edg’d waves! Gorgeous clouds of the sunset! drench with your splendor me, or the men and women generations after me! Cross from shore to shore, countless crowds of passengers! Stand up, tall masts of Mannahatta! stand up, beautiful hills of Brooklyn! Throb, baffled and curious brain! throw out questions and answers! Suspend here and everywhere, eternal float of solution! Gaze, loving and thirsting eyes, in the house or street or public assembly!]
				

			

			
				
					[image: Sound out, voices of young men! loudly and musically call me by my nighest1. name! Live, old life! play the part that looks back on the actor or actress! Play the old role, the role that is great or small according as one makes it! Consider, you who peruse me, whether I may not in unknown ways be looking upon you; Be firm, rail over the river, to support those who lean idly, yet haste with the hasting current; Fly on, sea-birds! fly sideways, or wheel in large circles high in the air; Receive the summer sky, you water, and faithfully hold it till all downcast eyes have time to take it from you! Diverge, fine spokes of light, from the shape of my head, or any one’s head,]
				

			

			
				
					[image: in the sunlit water! Come on, ships from the lower bay! pass up or down, white-sail’d schooners, sloops, lighters! Flaunt away, flags of all nations! be duly lower’d at sunset! Burn high your fires, foundry chimneys! cast black shadows at nightfall! cast red and yellow light over the tops of the houses!]
				

				
					
						
					

				

			

		

		
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
			
		

		
			
			
			
			
			
		

		
			
			
			
			
			
			
			
			
		

		
			
			
			
			
			
			
		

		
			
			
			
			
			
		

		
				
					[image: The latter half of the eighteenth century was to chemistry what Galileo’s time had been to physics. The outstanding achievement was basing chemistry on sound, precise, quantitative measurement. The balance, symbol of the modern chemist of the late 1700s, enabled chemists to substitute precise weights for the crude approximations of the medieval alchemist.]
				

			

			
				
					[image: This refined approach helped lead to a number of important discoveries. One of the most significant was the clarification of the distinction between a true chemical reaction and the mere process of mixing. This distinction had been dimly perceived before; mixtures displayed a blend of the properties of their components, depending on the relative proportions making up the mixture. A chemical reaction, however, might produce a substance totally unlike the materials that went into its formation. For example, common water arises from the union of two gases: oxygen and hydrogen. Similarly, the putty-like metal sodium reacts with the green gas chlorine to form ordinary table salt. But the explanation for the difference seemed hazy until the analytic balance revealed the key. By]
				

			

			
				
					[image: careful weighing, chemists found that mixtures could be formed in any desired proportions, but chemical reactions were produced by an exact recipe. The constituents had to be present in some exact proportion of weight; if the proportions were not exact, less of the resultant substance was produced.]
				

			

			
				
					[image: Finally, the founders of modern chemistry clarified yet another distinction between types of substances. They classified some as elements, which could not be broken down into other substances, and others as compounds, which could. The whole picture was terribly inviting to an atomist. All one needed to do was identify the elements as representing the different kinds of atoms, chemical compounds as substances formed by attaching atoms of different elements together, and mixtures as a free mingling of independent atoms without any ties between them. But atomism, and indeed the whole intellectual style of imaginary model building that lay behind it, was mainly the province of physicists. One such, the Italian Amedeo Avogadro, pushed the atomic]
				

			

			
				
					[image: idea in chemistry well before the end of the eighteenth century. But while his arguments satisfied many of his own colleagues, the vast majority of chemists remained skeptical of such wild talk. Throughout its history, chemistry has tended to be a far more conservative science than physics, sticking close to its empirical roots and disdaining abstractions and speculations. The chemists paid little attention to atomism until one of their own, the English chemist Thomas Dalton, brought it forcefully to their attention by showing that the atomic structure of matter could explain the peculiar regularities that kept popping up in the recipes uncovered by the analytic balance.]
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Another important piece of evidence

is the amount of an element called
Helium-4 found in the universe. If the
big bang theory is correct, we would
expect to find that Helium-4 makes

up about 25% of the matter in the
universe. When the universe was only
one or two minutes old, it was much
too hot to make Helium-4. Then for
about 14 minutes, the temperature

was perfect for making this element
through a process called nuclear fusion.
By the time the universe was about 17
minutes old, the universe had cooled
down too much to make Helium-4. These
14 minutes of fusion would generate
enough Helium-4 to make up 25% of
the matter. In fact, that is what we see
today, supporting the big bang theory.
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In addition, the discovery of weak radia-
tion has given support to the big bang
theory of the origin of the universe. This
low-level static, observed coming from
every direction in space, is regarded as
the remains of the initial fireball. At
the very beginning, the temperature of
the fireball was unimaginably hot. This
heat accounts for the radiation we now
detect.
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One of the major assumptions upon
which the big bang theory is dependent
is called the cosmological principle. This
principle states that our observations of
general properties of the universe do not
depend on our location or the direction
in which we look. Based on this assump-
tion, scientists believe that the explosion
known as the big bang occurred not at
any particular point, but instantaneous-
ly throughout space.

Evidence to support the big bang
theory comes mainly from observa-
tions of galaxies out beyond our Milky
Way. These galaxies are so far away
that, by the time light reaches us from
there, millions of years have passed.
Distant objects are seen as they ap-
peared when the light we receive first
left them, providing us with a picture
of the early universe.
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Many contemporary scientists believe
that the universe began in a giant
explosion, or “big bang.” At least ten
billion years ago, they surmise, a state
of extremely high temperature and
pressure caused the universe to expand
rapidly from a compressed state. Soon
after, there was significant cooling, and
at this point there were probably many
types of elementary particles present.
As further cooling occurred, the first
nuclei were formed. Gradually, over
millions of years, the universe began

to take on the characteristics that we
observe today.
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disappeared round the corner. But only
for a minute—only while he could but-
ton the flower inside his jacket, next his
heart—or next his stomach, possibly,
for he was not much posted in anatomy,
and not hypercritical, anyway.

He returned, now, and hung about

the fence till nightfall, “showing off,”

as before; but the girl never exhibited
herself again, though Tom comforted
himself a little with the hope that she
had been near some window, meantime,
and been aware of his attentions.
Finally he strode home reluctantly,
with his poor head full of visions.
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The boy ran around and stopped within
a foot or two of the flower, and then
shaded his eyes with his hand and
began to look down street as if he had
discovered something of interest go-
ing on in that direction. Presently he
picked up a straw and began trying to
balance it on his nose, with his head
tilted far back; and as he moved from
side to side, in his efforts, he edged
nearer and nearer toward the pansy;
finally his bare foot rested upon it,
his pliant toes closed upon it, and he
hopped away with the treasure and
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ways, 1n order to win her admiration.
He kept up this grotesque foolishness
for some time; but by-and-by, while he
was in the midst of some dangerous
gymnastic performances, he glanced
aside and saw that the little girl was
wending her way toward the house.
Tom came up to the fence and leaned
on it, grieving, and hoping she would
tarry yet awhile longer. She halted a
moment on the steps and then moved
toward the door. Tom heaved a great
sigh as she put her foot on the thresh-
old. But his face lit up, right away, for
she tossed a pansy over the fence a mo-
ment before she disappeared.
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Ironically, canis lupus and humans have
lived together, usually peacefully, for two
million years—since the wolf evolved to
its present form. About 13,000 years ago,
Paleolithic hunter-gatherers bred wolves
as domestic dogs, canis familiaris. Why
wolves? We can’t say for sure. There are
all kinds of possibilities. One prevalent
view today posits that wolves gathered
around the Paleolithic humans’ camp-
site looking for food. Some wolves may
have been less frightened and more will-
ing to approach closely. Through natural
selection these wolves’ offspring were
the first steps of the wolves’ evolution
into dogs.
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The perception of canis lupus, the wild
wolf, as humanity’s great antagonist is
one that pervades Western literature.
It is canis lupus who dispossesses

the Three Little Pigs, who devours
Little Red Riding Hood’s granny, and
who eventually shows up after Peter
cried “wolf!” too many times. This
image likely originated in the Middle
Ages. During the Black Plague,
human cultivation of herd animals—
sheep, cattle, and the like—came to a
standstill. Ravenous wolves, no longer
able to stalk their traditional prey
(herd animals), turned their attentions
to human beings. Men soon came to
see the wolf as “the Devil, red-tongued,
sulfur-breathed, and yellow-eyed.”
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It is true that nuclear fusion has al-
ways taken place in stars, as well. But
all of the stars that have ever existed
could not possibly create anywhere
near the amount of Helium-4 that
exists. So, nuclear fusion when the
universe was in its infancy is a logical
hypothesis to explain all the Helium-4
we observe.
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Through body language and facial
expressions, wolves communicate their
moods, from anger and aggression to
happiness and submission. Early hu-
mans surely picked up on the signals,
just as the wolves probably picked up
on the humans’ own methods of com-
munication. Domestication may have
been a natural step once the two spe-
cies had developed a way to understand
one another’s moods.
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But why did the humans welcome

the dogs? Perhaps our ancestors ad-
mired the beast’s power, intelligence,
and social interactions. The wolf pack,
say many biologists, is just a more
primitive version of the human hunter-
gatherer social structure. They have a
community in which it is their social
interdependence that aids them all in
survival. Sound familiar?

People may have domesticated the wolf
also because of wolves’ expressiveness.
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A certain Amy Lawrence vanished out
of his heart and left not even a memory
of herself behind. He had thought he
loved her to distraction; he had regard-
ed his passion as adoration; and behold
it was only a poor little evanescent
partiality. He had been months winning
her; she had confessed hardly a week
ago; he had been the happiest and the
proudest boy in the world only seven
short days, and here in one instant of
time she had gone out of his heart like
a casual stranger whose visit is done.

He worshipped this new angel with fur-
tive eye, till he saw that she had dis-
covered him; then he pretended he did
not know she was present, and began to
“show off” in all sorts of absurd boyish





OEBPS/images/Prin_9781524710682_epub3_008_r1.jpg
20

25

30

the field operations by orders deliv-
ered through aides-de-camp. Tom’s
army won a great victory, after a long
and hard-fought battle. Then the dead
were counted, prisoners exchanged,
the terms of the next disagreement
agreed upon, and the day for the neces-
sary battle appointed; after which the
armies fell into line and marched away,
and Tom turned homeward alone.

As he was passing by the house where
Jeff Thatcher lived, he saw a new girl
in the garden—a lovely little blue-eyed
creature with yellow hair plaited into
two long-tails, white summer frock and
embroidered pantalettes!. The fresh-
crowned hero fell without firing a shot.
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Tom skirted the block, and came round
into a muddy alley that led by the back
of his aunt’s cow-stable. He presently
got safely beyond the reach of capture
and punishment, and hastened toward
the public square of the village, where
two “military” companies of boys had
met for conflict, according to previous
appointment. Tom was General of one
of these armies, Joe Harper (a bosom
friend) General of the other. These two
great commanders did not condescend
to fight in person—that being better
suited to the still smaller fry—but sat
together on an eminence and conducted
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Finally, the founders of modern chemis-
try clarified yet another distinction be-
tween types of substances. They classi-
fied some as elements, which could not
be broken down into other substances,
and others as compounds, which could.

The whole picture was terribly inviting
to an atomist. All one needed to do was
identify the elements as representing
the different kinds of atoms, chemical
compounds as substances formed by
attaching atoms of different elements
together, and mixtures as a free min-
gling of independent atoms without
any ties between them. But atomism,
and indeed the whole intellectual style
of imaginary model building that lay
behind it, was mainly the province

of physicists. One such, the Italian
Amedeo Avogadro, pushed the atomic
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careful weighing, chemists found that
mixtures could be formed in any desired
proportions, but chemical reactions were
produced by an exact recipe. The constit-
uents had to be present in some exact
proportion of weight; if the proportions
were not exact, less of the resultant sub-
stance was produced.
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This refined approach helped lead to a
number of important discoveries. One of
the most significant was the clarification
of the distinction between a true chemi-
cal reaction and the mere process of
mixing. This distinction had been dimly
perceived before; mixtures displayed a
blend of the properties of their compo-
nents, depending on the relative propor-
tions making up the mixture. A chemical
reaction, however, might produce a sub-
stance totally unlike the materials that
went into its formation. For example,
common water arises from the union of
two gases: oxygen and hydrogen. Simi-
larly, the putty-like metal sodium reacts
with the green gas chlorine to form
ordinary table salt. But the explanation
for the difference seemed hazy until the
analytic balance revealed the key. By
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The latter half of the eighteenth cen-
tury was to chemistry what Galileo’s
time had been to physics. The outstand-
ing achievement was basing chem-

istry on sound, precise, quantitative
measurement. The balance, symbol of
the modern chemist of the late 1700s,
enabled chemists to substitute precise
weights for the crude approximations of
the medieval alchemist.
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in the sunlit water!
Come on, ships from the lower bay!
40 pass up or down, white-sail’d schoo-
ners, sloops, lighters!
Flaunt away, flags of all nations! be
duly lowerd at sunset!
Burn high your fires, foundry chimneys!
45 cast black shadows at nightfall! cast
red and yellow light over the tops of
the houses!
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Sound out, voices of young men! loudly
and musically call me by my nighest!
name!

Live, old life! play the part that looks
back on the actor or actress!

Play the old role, the role that is great
or small according as one makes it!

Consider, you who peruse me, whether I
may not in unknown ways be looking
upon you;

Be firm, rail over the river, to support
those who lean idly, yet haste with
the hasting current;

Fly on, sea-birds! fly sideways, or wheel
in large circles high in the air;

Receive the summer sky, you water, and
faithfully hold it till all downcast eyes
have time to take it from you!

Diverge, fine spokes of light, from the
shape of my head, or any one’s head,
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Flow on, river! flow with the flood-tide,
and ebb with the ebb-tide!

Frolic on, crested and scallop-edg’d
waves!

Gorgeous clouds of the sunset! drench
with your splendor me, or the men
and women generations after me!

Cross from shore to shore, countless
crowds of passengers!

Stand up, tall masts of Mannahatta!
stand up, beautiful hills of Brooklyn!

Throb, baffled and curious brain! throw
out questions and answers!

Suspend here and everywhere, eternal
float of solution!

Gaze, loving and thirsting eyes, in the
house or street or public assembly!
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Following her death in 1986, many of
O’Keeffe’s works were left to the Geor-
gia O’Keeffe Foundation and later the
Georgia O’Keeffe Museum in Santa Fe.
In 2006, a newly discovered fossil of an
ancient crocodile-like creature found
near O’Keeffe’s former New Mexico
home was named Effigia okeeffeae
(“O’Keeffe’s Ghost”) to honor her for the
numerous paintings she drew from her
home, which was called Ghost Ranch.
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O’Keeffe’s popularity continued to grow
throughout the 1930s and 1940s, and
her work was featured in major institu-
tions, such as the Museum of Modern
Art. During the 1950s (following her
husband’s death in 1946), O’Keeffe
traveled around the world, painting
scenes of what she saw, including a
series of paintings based on her views
of the clouds she saw from airplanes.
She continued to paint using oil paints
until 1972, when her eyesight deterio-
rated. She thereafter limited herself to
pencil and charcoal. In 1977, O’Keeffe
received the Presidential Medal of
Freedom from President Gerald Ford.
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idea in chemistry well before the end of
the eighteenth century. But while his
arguments satisfied many of his own
colleagues, the vast majority of chem-
ists remained skeptical of such wild
talk. Throughout its history, chemistry
has tended to be a far more conserva-
tive science than physics, sticking close
to its empirical roots and disdaining
abstractions and speculations. The
chemists paid little attention to atom-
ism until one of their own, the English
chemist Thomas Dalton, brought it
forcefully to their attention by show-
ing that the atomic structure of matter
could explain the peculiar regularities
that kept popping up in the recipes
uncovered by the analytic balance.
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(Greorgia O'Keefie 1s known primarily
for her large paintings of flowers, im-
ages of New York City architecture, and
subjects relating to New Mexico. Born
in 1887, O’Keeffe knew she wanted to
be an artist at the age of ten. After
studying art at the School of the Art
Institute of Chicago and the Art Stu-
dents League of New York, O’Keeffe
abandoned her dream of being an artist
because she did not believe she was
talented enough in the techniques she
had been taught.





OEBPS/images/Prin_9781524710682_epub3_deeper_r1.jpg





OEBPS/images/Prin_9781524710682_epub3_026_r1.jpg
60

65

70

Unfortunately, much information about
the Inca remains a mystery, because
many aspects of Incan culture were
destroyed by the Spanish invaders.
Among the outstanding questions is
whether the Inca developed a written
language. For years, archaeologists
believed they had not, but more recent
theories suggest that the Inca may
have used knotted strings, known as
quipu, at least as a means of storing
numerical data. Whether the quipu
conveyed other information remains a
subject of inquiry and debate.
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The Inca are known today for their
architecture, including the world-
famous Machu Pichu. Their temples
were constructed without mortar to
bind the stones together, but the stones
fit together so beautifully that a steel
blade cannot be inserted between dif-
ferent stones. The Inca are also known
for creating units of measurement,
such as the length between the thumb
and forefinger and the distance of a
wingspan, and for an understanding of
astronomy. Indeed, the Inca developed
two calendars, one based on the cycle
of the sun and the other on the lunar
cycle. Time within a day was measured
by the travel of the sun.
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As the Inca Empire expanded its reach,
Pachacuti created the central Incan
government, Tahuantinsuyu, and four
local governments headed by loyal
leaders. After Pachacuti’s death, his son
took his place, as did his son’s son years
later. Under this family, the creation

of the empire was swift, taking place
between 1438 and 1533. Thereafter, the
empire was even more swiftly disman-
tled, as the Spanish conquered Incan
territory. The last of the Incan territory
was taken by 1572.
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Inca territory covered much of South
America, including Peru as well as parts
of Ecuador, Bolivia, Argentina, Chile,
and Columbia. Originally a small tribe
in Cusco, the Inca formed the Kingdom
of Cusco and then expanded through the
leadership of Pachacuti-Cusi Yupanqui.
He sent spies to regions he wanted to
incorporate into the empire to determine
the strength of those regions. He then
offered the leaders the opportunity

to join the Inca Empire, promising
greater wealth. These rulers quite often
accepted, and Pachacuti brought the
rulers’ children to Cusco to learn about
the Incan political system.
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The term Inka means ruler and 1s the
basis for the name of the Inca Empire;
after conquering the Inca, the Spaniards
adopted the Spanish spelling Inca. Be-
fore the Spaniards’ arrival, however, the
Inca called their empire Tawantinsuyu.
This means “four parts together,” as the
empire was divided into four regions
whose corners met at Cusco (in Peru),
the capital of the empire.
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To capture their prey, wolves use tactics
so similar to those of hunter-gatherer
teams that anthropologists suspect early
humans learned to track large animals
by watching wolves do the same. Wolves
may “appoint” one pack member as a
decoy who will lunge at and run around
the prey. This allows the rest of the pack
to take its victim by surprise. Wolf packs
may also form two teams, one to stam-
pede its prey toward the other. In these
and other ways, the wolves use their
various strengths to achieve success as a
group. Some may be physically power-
ful, some watchful and clever, but if the
pack is successful all will sleep with a
full belly by nightfall.

These theories ring true to anyone who
has a dog today. After all, all modern
dogs (no matter how different they seem
from the wolf) communicate in the same
way as do wolves, and a family’s pet dog
becomes a member of the “pack,” just

as those first domesticated wolves must
have done thousands of years ago.
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During the 1920s, O’Keeffe began
painting extreme close-ups of flowers
and other natural forms. The exhibi-
tions of her work (at Stieglitz’s gallery,
among others) established her as one of
the most important artists in America.
During this period, she also painted
scenes of New York City, but by the end
of the decade, O’Keeffe wanted to find

a new source of inspiration. She found
that inspiration in New Mexico, whose
desert colors and distinctive natural
architecture led her to paint an entirely
new subject matter.
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Four years later, however, she discov-
ered new, more modern artistic ideas
and returned to school to master—and
then teach—the new approach. Early
in 1916, the owner of an important art
gallery, Alfred Stieglitz, showed some of
O’Keeffe’s charcoal drawings, which he
said were among “the purest, finest, sin-
cerest things” he had seen in his gallery.
Later, he organized a collection of her oil
paintings and watercolors. O'Keeffe and
Stieglitz would eventually marry.





