AAMC MCAT Practice Test 8
Supplementary explanations
by Steven Blatt

These explanations are designed to supplement, not replace, AAMC's explanations.  

PHYSICAL SCIENCES

PASSAGE 1

For most people this will be a do-it-now passage.  It’s only one paragraph, covering simple material, much of which you should already know from outside knowledge. 

As hinted by the first sentence of the passage, the passage consists of a series of comparisons between ionic and covalent bonds.

PASSAGE 2

This passage looks more challenging than Passage 1:  It’s longer, and deals largely with material that is not required outside knowledge on the MCAT.

Underline terms where they get defined.  Paragraph 2:  contrast, attenuation.  Paragraph 3:  B1, B2, and B3.  Paragraph 4:  resonance, angular frequency (d.  Paragraph 5:  relax.

Other phrases to underline:  Paragraph 2:  “X-ray” (since this is the only paragraph which focuses on X-rays rather than MRI).  Paragraph 4:  “if ( is parallel to B1”, “if the rotational frequency of B2 equals (d”.  Paragraph 5:  “if ( is antiparallel to B1”.  Taken together, all these underlinings give us our Table of Contents to the passage:  You don’t need to memorize the text at these locations, but you need to be able to quickly find it when required by the questions.

6.  

BEFORE GOING TO THE CHOICES:  Ask, what is the relevant part of the passage?  The Locater in the question, “magnitude of B3” indicates that we need general information about B3.  Our underlinings indicate the last sentence of paragraph 3 is the place to go.  This sentence gives us a precise PREDICTION of what we’re looking for in the choices.

Only now should we go to the choices.  Choice A is a good match to our prediction.  Plus, we can eliminate B, C, and D for all being about the given hydrogen nucleus itself, rather than about what’s “in the vicinity” of the nucleus as discussed in the passage.  

LAST:  The last thing you should do with EVERY question on the MCAT is to make sure you’re answering the right question.  (For example, in this case you might easily have forgotten that the question was about B3 and picked a choice relevant to B1 or B2 instead.)

Morals:  We were rewarded here for using the clue in the question, for knowing WHERE to look in the passage, and for using the passage to get a prediction before going to the choices.  It was NOT necessary to have memorized this data from the passage, we just had to look it up.

7.  

Before going to the choices:  Ask, what is the relevant part of the passage?  There are 2 Locaters in the question:  “( pointing in a direction 180( from a magnetic field” points to “( is antiparallel to B1” in paragraph 5, and so does the word “relaxes”, which we underlined in paragraph 5.  

Rereading the first sentence of paragraph 5, we get our prediction—when the nucleus relaxes it will emit energy.  Only now should we go to the choices.  

Choice C matches our prediction, since photon emission is a form of energy emission; choice D is an Opposite.  We should spend little time on A and B since they don’t match our prediction.

Lessons:  Same as Q6.  We’re rewarded for having gotten our table of contents to the passage, for using the clues in the question to find the relevant text, for rereading the relevant text and getting a prediction BEFORE going to the choices—this allows us to spend much less time pondering choices A and B.

9.  

Start by circling the word NOT (always circle words in the question which you might easily forget).  Before going to the choices:  Use Clues in the question to find the relevant part of the passage.  The Clues are “X-ray” and “contrast”, both of which direct us to paragraph 2.  

Reread paragraph 2 and spend a little time trying to get a prediction, then go to the choices.

Lessons:  This question rewards people who read the question carefully, and notice the (low atomic number) elements mentioned.

10.  

Start by circling the word “nonzero” (so we don’t forget and pick a choice with zero frequency).  Before going to the choices:  Find the Locater (usually the most distinctive phrase) in the question.  Here the distinctive words are “precession frequency”.  Now find the relevant part of the passage by skimming for our Locater words—we find them in paragraph 4, first sentence.  

The parenthesis gives us a prediction:  to get (=0, we need a choice with (=0 (we can’t adjust B1 to be zero since the question says it’s given).  To find when (=0, reread the part of the passage where ( was introduced, paragraph 3.  The parenthesis refines our prediction: we need an atomic nucleus with zero net spin.

Morals:  a tough question, but again we’re rewarded for finding and rereading the relevant parts of the passage before going to the choices.

11.  

Before going to the choices:  Use the Locater (“(d”) to find the relevant part of the passage, paragraph 4.  

Based on the parenthesis, we should consider varying ( or B1.  (Unless the diagnostician is God, they can’t vary h, Planck’s constant, which is choice C.)  But paragraph 3 says ( is a property of the atom, so the diagnostician can’t vary it, so the answer has to be B1—and, indeed, paragraph 3 says B1 is produced by the MRI device, putting it in the diagnostician’s control.

Morals:  We’re rewarded for finding the relevant formula in the passage before going to the choices—but there was no need for us to have had the formula memorized.

12.  

Before going to the choices, use the Locater (“resonance”) to find the relevant part of the passage (paragraph 4).  (Notice how often our Table of Contents is paying off in the questions.)  

Reread paragraph 4 carefully and try to get a prediction before going to the choices.

Passage III


The goal of this experiment is given in the first sentence:  we want to measure the rate of Reaction 1.  On your first reading of the passage, you may not have understood the details of how this goal will be accomplished.  That’s okay.  But, as it turns out, many of the questions do require you to have some understanding of the logic of the experiment.  Therefore, if you didn’t get that understanding on your first reading, you would either have to go back and read the passage more carefully—or, if you’re still finding the passage confusing, take quick educated guesses on the tougher questions and move on to the next passage.

Here’s what’s going in this experiment:

Since Reaction 1 is the slow step—i.e., the rate-determining step—we can measure the rate of Reaction 1 by measuring the rate of the overall reaction (Reaction 1 + Reaction 2).

One of the reactants for the overall reaction is S2O32-.  Therefore, we can measure the rate of the overall reaction by measuring how fast S2O32- gets used up.  (Technically, because S2O32- has a stoichiometric coefficient of 2, the rate at which S2O32- gets used up will be twice the rate of the overall reaction—you don’t have to consider this detail in answering any of the questions, though.)
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The students know the numerator in Equation (1) since they themselves choose how much S2O32- to stat with.  

Here’s how to determine the denominator in Equation (1):

We know that Reaction 1 produces I2.  The I2 then reacts with the S2O32-​​​ (Reaction 2).  Eventually, so much I​2 will  have been produced that the S2O32- will have been used up.  


After the S2O32- gets used up, the I2 reacts with the starch instead, and the solution turns blue.  So when we see the solution turn blue, we know that the S2O32- has been used up.  By measuring how long it takes for the solution to turn blue, we know how long it takes for the S2O32- to get used up.  That gives us our denominator in Equation (1).   (Therefore, the Times in Table 1 give us the denominator.)  Now we can plug in values to Equation (1) and find the rate of Reaction 1.

So now we see how the students will be able to use their experimental setup to achieve their goal of measuring the rate of Reaction 1.

14.  

Start by circling “NOT”.


Choice (A):  I- is a reactant for Reaction 1.  Therefore, adding more I- will increase the rate of Reaction 1, and hence decrease the Time required to produce enough I2 to use up all the S2O32-.


(B)  Adding more S2O32- will increase the Time required to produce enough I2 to use up all the S2O32-.


(C)  S2O82- is a reactant for Reaction 1.  Therefore, adding more S2O82- will increase the rate of Reaction 1, and hence decrease the Time required to produce enough I2 to use up all the S2O32-.


(D)  Starch is not a reactant for Reaction 1.  Therefore, adding more starch will not change the rate of Reaction 1, and hence will not change the Time required to produce enough I2 to use up all the S2O32-.

16.  

(A)  This choice is wrong for multiple reasons.   For one thing, Reaction 1 is the slow step; therefore, Reaction 1, not Reaction 2, is the rate-determining step.  I.e., the rate of Reaction 1, not the rate of Reaction 2, determines how long it takes for the S2O32- to get used up.  So a change in the rate of Reaction 2 would not explain a change in how long it takes for the S2O32- to get used up.


(C&D)  No, according to Table 1, Tube 1 and Tube 4 combined the same volumes of the same Solutions, so they should have the same concentrations.

17.  

As long as there’s some S2O32- left, Reaction 2 will continue and [S4O62-] will increase.  But, according to Table 1, after 19 seconds the S2O3​2- is used up; after that Reaction 2 ceases, so no more S4O62- is produced and [S4O62-] stays constant.  Notice that besides being the only graph with the right shape, the graph in choice B turns flat at just the right time, 19 seconds.


A key to many of the questions for this passage was realizing what the Time in Table 1 signified:  The amount of time necessary for Reaction 1 to produce enough I2 to use up all the S2O32-.

Passage IV


Table of Contents:


Paragraph 1:  Underline “Aristotle”, “natural motion”, “violent motion”.


Paragraph 2:  Underline  “Galileo”

18.  

Underline “maximum” (so we don’t forget and pick a choice where it’s a minimum).  The Locater “Galileo”, together with our Table of Contents, directs us to Paragraph 2.  The Locater “ratio of d to t2” directs us to the next-to-last sentence of the paragraph.  

This sentence tells us the ratio is a constant.  Then the last sentence tells us how to maximize the ratio:  maximize the angle of inclination.  The maximum possible angle of inclination is 90(.  Now that we have a prediction, we can move quickly through the choices.


Choice (A):  Opposite; would minimize the ratio (making it zero).


(C&D):  Wrong paragraph.


Alternatively, we could just use common sense.  The question is really asking when the object would fall fastest.  Common sense tells us it’ll fall fastest down a vertical plane.

19.  

Before going to the choices:  Circle “NOT”.  Use the Locater,  “Aristotle”, to determine the relevant part of the passage:  Paragraph 1.  It may be a good idea to refresh your memory by rereading Paragraph 1 before going to choices, but the question is too vague for us to get a prediction.


(A)  Contradicts Aristotle’s theory of natural motion in the second sentence, according to which it is the surrounding air which maintains an object at constant velocity—there’s no air in a vacuum, so Aristotle’s theory doesn’t explain how it could move with constant velocity.


(B)  Consistent with second sentence


(C)  Consistent with the third sentence since the spring can exert an external force on the object.


(D) Consistent with 1st sentence.

20.  

Locater:  “Galileo”; relevant part of passage is Paragraph 2.  Before going to the choices, spend at least a couple seconds trying to get a prediction.


(A&B)  Use conservation of mechanical energy (the paragraph says there’s almost no friction).  A sphere that falls vertically from 10m converts all it’s initial potential energy to kinetic energy by the time it reaches 0m; 

a sphere that rolls down an inclined plane from 10m converts the same initial potential energy to the same final kinetic energy—

so both spheres have the same final velocity.  

Therefore (A) and (B) are false statements.


(C)  From the next to the last sentence of the paragraph, and from our work on Q18, we know this choice is a true statement (and that choice D is false).  And it makes sense that Galileo would want to extend the time—since he didn’t have accurate timepieces, the margin of error on his measurements would be too big if the sphere fell too quickly.

21.  

Locater:  “Aristotle”—Paragraph 1 (expect trap choices for people who answer based on Galileo’s results).  The first sentence says Aristotle thought heavier things fall faster.  (He was wrong.)


By the way, according to Galileo’s (correct) theory, all the objects will have the same final velocity, since they have the same acceleration due to gravity, 9.8 m/s2.

22.  

Locater:  “Aristotle”—paragraph 1.  As in Q21, the relevant sentence is the first one.
Passage V


Table of Contents:


Paragraph 1:  Underline “hardness of water is caused by”


Paragraph 2:  underline “one way to soften acidic groundwater is by simply boiling”


Paragraph 3:  underline “an alternative method of achieving the same result is to add calcium hydroxide to the water sample”.  Notice that the constrast Clueword “alternative” quickly alerts us to the relation between paragraph 2 and paragraph 3.

27.  

Locater:  “Reaction 1”—paragraph 2.  The quickest way to answer the question is as follows:  Recall from paragraph 1 that low pH increases water hardness.  Therefore we would expect that a method that decreased water hardness would do so by increasing pH.  Eliminate choices (B) and (D).  

Furthermore, since paragraph 1 says water hardness is caused by the presence of ions like calcium, we expect Reaction 1 to decrease hardness by removing calcium.  


(C) is wrong because it says nothing about getting rid of the calcium.  


(A) does refer to the calcium; and you can see that Reaction 1 does indeed cause the CaCO3 to precipitate out, so (A) is correct to say that we’re making the CaCO3 less soluble.  (Thus choices B and D are half-right.)

By the way, here’s how Reaction 1 increases pH:


We know from paragraph 1, sentence 3, that CaCO3 can convert to Ca(HCO3)2 in presence of acid.  Let’s call that Reaction 3.

Reaction 3:  CO32- (aq) + H+ (aq)  [image: image2.png]


  HCO3- (aq)

(We’ve left calcium out of the equation because it’s just a spectator ion in Reaction 3.)

When Reaction 1 moves forward, [HCO3-] decreases.

This shifts Reaction 3 forward (Le Chatelier’s Principle).

This decreases [H+]; i.e., pH increases.  So we’ve demonstrated how Reaction 1 increases pH.

28.  
An increase in [CO2] would shift Reaction 1 left (Le Chatelier’s Principle).  So the results would be the opposite of what happened which we shifted Reaction 1 right in Q27:  choice A.

29.
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Moral:  notice that the value 22.4 was not given in the passage or question.  You need to have memorized that 1 mol of an ideal gas occupies 22.4 L at STP (this is one of the few constants that you need to memorize for the MCAT).

30.  


Assume that the solution is saturated.  Then we will be able to find [Ca2+] by calculating the molar solubility of CaCO3.  We’ll use the symbol S for the molar solubility.


The problem gives us the solubility product (Ksp), and we have to find the molar solubility (S).  We use a two-step process that always works for that type of problem.  (1) Saturate the solution.  (2) Set I.P.=Ksp.

Step 1:  Saturate the solution.


The molar solubility S tells us how much CaCO3 we have to add to saturate the solution.  So, to accomplish Step 1 and saturate the solution, we add S amount of CaCO3.

	
	CaCO3 (s)
	[image: image4.png]
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Step 2:  Set I.P. = Ksp.

                      I.P. = Ksp

( [Ca2+] [CO32-] = 4.8 ( 10-9

(                 S ( S = 


(
             S2 =

            (                     S  = (4.8 ( 10-9)½

But, according to our table, at saturation [Ca2+] = S, 

so we have [Ca2+] = (4.8 ( 10-9)½.


It would be natural now to calculate (4.8 ( 10-9)½.  But Compare Before You Calculate; comparing (4.8 ( 10-9)½ to the choices, we see that further calculations are unnecessary.


So, as we said at the start, we were able to find [Ca2+] in a saturated solution by calculating S.  But how did we know that we should assume the solution is saturated?  Well, if we don’t assume a saturated solution, the problem is impossible to solve!  So, clearly, AAMC must want us to assume that the solution is saturated.  This is an important principle on the MCAT:  How do you know what assumptions you are allowed to make to solve a problem?  Well, you should feel free to make any assumption that is necessary for solving the problem, since AAMC obviously expects all the problems to be solvable.


Morals:  If they give you Ksp and ask for S, or if they give you S and ask for Ksp, use the 2-Step process:  (1)  Saturate the solution.  (2)  Set I.P.=Ksp.


Also, you can see that the problem expects you to know that 
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31.  

CaCO3 (s) [image: image6.png]


 Ca2+ (aq) + CO32- (aq)

  
(A)  Adding Ca2+ increases [Ca2+].  However, Ksp is not affected by changes in actual concentrations, so it’s false to say that Ksp “would increase”.


(B)  Again, Ksp is not affected by changes in actual concentrations, so it’s false to say that Ksp “would decrease”.  Ksp will actually be constant.


(C&D)  As we add Ca2+, the solution becomes saturated, so that I.P.=Ksp.

Remember that I.P. = [Ca2+][CO32-].

As we continue adding excess Ca2+ past the point of saturation, the increase in [Ca2+] would tend to increase I.P.

Therefore, [CO32-] has to decrease to maintain I.P.=Ksp, choice (D).  (Remember that, unless we use special techniques, we can’t obtain a supersaturated solution; i.e., we can’t obtain I.P.>Ksp.) 

The decrease in [CO32-] is accomplished by the reaction shifting into reverse, i.e., CaCO3 precipitates out, just as the question states.

Choice (D) is somewhat sloppily written.  It would be better to say “[CO32-] would decrease to maintain I.P.=Ksp.”

MORALS:  This question is an application of the Common Ion Effect:  adding [Ca2+] decreases the solubility of CaCO3.  Adding common ions decreases molar solubility S, but it does not decrease Ksp.  Choice (B) is a trap for people who think that adding a common ion decreases Ksp.

Passage VI


For many testtakers this will be a Do-It-Later passage: It discusses unfamiliar experimental setups; it combines two separate physics subject areas (mechanics and circuits); and it only has five questions.  It turns out however, that the questions require almost no information from the passage, so the passage set turns out to be easier than it looks.


Table of Contents:  In paragraph 3, underline:  “strain gauge”, “Wheatstone bridge”.

32.  

BEFORE GOING TO THE CHOICES:  You should be able to predict the answer from outside knowledge.

(B)  Even if you’ve forgotten the formula for (, you can still figure out that this choice is wrong by using intuition.  Intuitively, we would expect that increasing g should increase the frequency.  (If we increase the acceleration due to gravity, the pendulum should swing faster.)  But, if choice (B) were correct, increasing g would decrease the frequency.

MORALS:  You must memorize the formula for pendulums, (=
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 (it’s not given in the passage), so f(
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And you should know (=2(f, so f(2((.  


(You can figure out which way to write this formula by remembering that, when f=1 cycle/s, i.e., one “circle” per second, 


we have (=2( rad/s, since one circle has 2( radians.)

33. 
 
This question requires no information from the passage.
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34.
  
All we need from the passage is Figure 3.


Start by finding the equivalent resistance for the circuit.  


R1 and R2 are in series with each other, so R12 = R1 + R2 = 200 + 200 = 400(.


R3 and RSG are in series with each other, so R3SG = R3 + RSG = 400(.


Draw a new circuit with the equivalent resistors:


[Insert figure here]


R12 and R3SG are in parallel with each other, so
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Next we use Ohm’s Law, V=IR.


12 = I ( 200


It would now be natural to calculate I, but let’s Compare before we Calculate.  You can already see that (since we haven’t made any approximations)  that correct choice for I will have to have a 6 in it.  But choice B is the only choice with a 6, so the correct answer must be choice B and we can avoid further calculations.


For the record, the calculations are:


( 12 = I ( 2 ( 102

( 6 ( 10-2 = I


( I = 60 ( 10-3 A


( I = 60 mA


MORALS:  (1)  A common mistake when finding equivalent resistance is to do it all in one swoop.  Instead, figure out the equivalent resistance step-by-step, drawing separate diagrams for each step.  (2)  We can save some time on this problem if we remember that, if we have n identical resistors of resistance R in series, Req = nR;

and if the n identical resistors are in parallel, Req = R/n.  (You should be able to easily prove these 2 formulas from the general formulas for equivalent resistance.)

35.  

You can get this right by elimination.  

Consider (=0, i.e., a vertical pendulum.  In this case there is no restoring force, since the pendulum’s already in its equilibrium position.  The only choices which are zero when (=0 are choices B and D, so eliminate A and C.

Now consider (=90(, a horizontal pendulum.  Choice D is undefined in this case, but there really is a restoring force when (=90(, so we can eliminate D.  Pick B.

MORAL:  It often helps to consider extreme cases.  In this problem it helped to consider a perfectly vertical and a perfectly horizontal pendulum.


MORALS FOR THE PASSAGE:  Almost none of the details in the passage were tested.  Remember not to linger over the confusing parts of the passage on your first read, because they might not be tested.  In this case any time you spent puzzling over Figure 2, or the equation in paragraph 2, or almost all the other details of the passage, would have been wasted.

(2006 by Steven Blatt

Get more MCAT help at http://www.geocities.com/freelanceteacher.
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