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Question 30. The correct answer is G. To find BC when AD is 30 units, AC is 16 units,
BD is 20 units, and the pomts are anng AD as showr below, you must notice that BC is the
’ 1ntersect10n of AC and BD. : : ' _ " ’

N o ’ :

A B C » D

So, "th-e sum of the lengths of 4C and BD is the same as the sum of the lengths of Ap and §E
Because AC = AB + BC, BD = BC + CD, and AD = AB + BC + CD, by substitution
AC+BD=AB+BC+BC+CD=AB+BC+CD +BC=AD + BC.

Using the actual lengths, AC + BD = AD + BC = 16 +20=30+BC=36=30+BC=BC=6.

If you chose F, you probably subtracted 16 from 20. If you chose K you probably thought you

needed more information to solve the problem, which is not the case.

Question 31. The correct answer is B. To find the x-coordinate where the 2 lines
y = 2x + 6 and y = 3x + 4 intersect, you could substitute y = 2x + 6 into y = 3x + 4 to get
2x + 6 =3x + 4, Subnactmg 2x and 4 from both sides results in the equation 2 = x. :

Another strategy is to graph the equations and estimate the coordinates of the intersection pomt

If you chose C, you probably used the constant from the second equation. If you chose D, you prob-
ably used the constant from the first equanon If you chose E, you probably found the y- “coordinate
1nstead of the x-coordinate. '

Question 32. The Cofrect answer is ]. To solve the equation M = 3V + 6 for V, you could
subtract 6 from both sides to get M ~ 6 = 3V, and then divide by 3 on both sides to get %‘—Q = V.

If you chose F, you did not divide the 6 by 3. If you chose G, you might have moved the 6 from
the right side to the left and also forgotten to divide it by 3. 1f you chose H, you possibly trans-
ferred the 3 from the V to the M. If you chose K, you probably made a sugn error.

| A Question 33. The correct answer is B. The area is bh for a parallelogram with base b and

corresponding height b. For parallelogram ABCD, base AD is 3 + 6, or 9 inches 1ong, and the
correspondmg helght is 4 inches. So the area is 9(4), or 36 square inches.

The most common wrong answer is D, whlch comes from mult1ply1ng the two side lengths:
(3 + 6)(5) 9(5) = 45.
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equation for b — a. By subtracting 2 and 2 from both sides, you get =2 = b — 4. Substituting -2 for
- b—ain (b-a)yields (-2)* or 16.

If you got stuck working this one, you could t‘ryv choosing a specific value for b, say b = 3. Then 4
must be 3 +2 = 5. And (b - a)* = (3~ 5)* = (-2) = 16.

If you chose F, you probably got -2 for b - a but then replaced (-2)* by 2%, or —16. Be careful
(<2 = (-2)(=2)(=2)(-2) = 16, but ~2* = ~(2 - 2 - 2. - 2) = —16.

If you chose H, you prbbably gotb~a = lorb-a-= ~1, and either (1)* or (~1)* is 1. Choices G
and J come from calculating 2 as 2 - 4 and, for G, making a minus sign mistake.

Because (b ~ a)* is an even power of the number (b — @), you can eliminate an)} negative numbers
(F and G). This kind of observation can help you catch mistakes even when your problem is not
multiple-choice. - : ~ B ‘

Question 35. The correct answer is D. To find the location of the water fountain located
halfway between points B and D, it makes sense to give coordinates to the points relative to point
A (see the diagram below). The first coordinate is the number of blocks east and the second coor-
_dinate is the number of blocks north.

FO12) - E(7.12)

D(7,9) (10,9
T ‘ . Water}F'N‘\"
: | fountain

A(0,0) B(10,0)

The water fountain is at the nﬁdp‘oint of BD,and so the midpoint formula applies. For points with

coordinates (x,,y,) and (x,,y,), the midpoint has coordinates (%Z‘%&) For B (10,0) and

D (7,9), the midpoint is (19;_7,9;_9):(%,%):(;%,4%) .

B is halfway between A and C. Choice C is halfway between B and F. If you chose E, you may
have found the wrong coordinates for C, D, or E. N

Once you put coordinates on the picture, you can see that only one answer choice is reasonable.
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Question 34. The correct answer is K. To find (b-a)*given a = b + 2, you could solve the
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Question 36. The correct answer i J- One strategy for solving this problem is to find equa-
tions. You can let y be the larger number and obtain the equation'y = 2x + 8 from the first sen-
tence. The second sentence says that 2y + 3x = 65 = 2(2x + 8) + 3x = 65. ;

~If you chose F, you probably took 3 times the larger number and added it to twice the smaller
number to get 65, rather than the other way around. If you chose G, you probably defined y as
y = 2x — 8 and then also made the same error as in F. Choice H can come from distributing the 2
in 2(2x + 8) as 2{2x) + 8 and doing everything else correctly. ' ’

Question 37. The correct answer is C. To find out how far a 30-foot ladder 10 feet away
from the base of a building reaches up the building, you can use the Pythagorean theorem. Let the. -
length of the ladder be the hypotenuse, and let the legs be the distances away from.the base of the
building and from the ground to the top of the ladder along the building (see the figure below).
This gives the equation 30% = 10? + d?, where d is the distance the ladder reaches up the building. -
Simplifying, you get 900 = 100 + d* = 800 = d* = d is about 28 feet. :

| we—

=10

‘B comes from subtracting 10 from 30 or “simplifying” ~/900—100 to /900 —~/100.

Question 38. The correct answer is K. The most common way of finding the area of a
square involves finding the side length of the square. If you draw radius lines in different positions,
as shown below, you can see-a relation between the radius of the circle and the side length of the
square. The side length of the square is twice the radius, or 2(7) = 14 feet. To find the area of the
square, you square the side length, to get 14? = 196 square feet. :

N

If you chose F, you probably thought 7 feet was the side length and squared 7 to get 49. If you
chose J, you probably found the area of a circle, n2, where 7 is the radius, to get n(7)* = 49x.
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Question 39. The correct answer is B. It mlght be good to sketch a picture, something like
the diagram below. To find the length of the longest side of the second triangle, you can use the
< ratios:of :correspondmg sides of each tnang[e For example, -Q,— % , where x is the length of the
longest side of the second triangle. After cross mult1ply1ng, you get 12x = 120. Then, you divide

by 12 to getx = 10 inches.

8”

157 v &

’ If you chose A, you probably nouced that the first trlangie s longest side is 3 units longer than its
shortest side. If this same relation held in the second triangle, its longest side would be 8 + 3 = 11.
This additive relation does not hold. If you chose E, you may have thought you needed the length of
the middle side ‘of the second tr1angle to solve the problem '

Al

‘Question 40. The correct answer is K. To find the measure- of ZBDC in the figure below,
it is helpful to recognize that AD and BC are parallel and are connected by transversal Bp. Then

ZCBD and ZADB are alternate interior angles and so each measures 30°. (Go ahead and write in

“30°” for AADB on the figure.)

N

| By defmmon ZADEisa straight angle and has a measure of 180°. Because ZADE is made up of .

ZADB; ABDC and ZCDE, you know that the measures of those 3 angles add up to 180°. You
-might write thlS, using 7 to represent measure, as mZADB + mZBDC + mZCDE = 180°.

- Substituting the measures you know glves 30° %+ mABDC +105° = 180° = m«BDC + 135°= 180°

= mABDC 45°. .

If you chose H, you rmght have thought ABDC is 1sosceles If you chose J, p0531bly you estunat?

ed the measure of ABDC or made a subtracuon error.

'
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Question 41 . The correct answer is E. Thisvf:igt‘lre has 10 sidés, but lengths are‘giveh for .
cnly 6 of the sides. Those lengths add up to 4 + 6 + 4 + 10 + 6 +26 = 56 1nches “The perimeter is
longer than this because of the m;ssmg 4 s1des :

Then you should find the lengths of the missing 31des right? The flgure below focuses on 1 the ver-
tical sides. The vertical sides that face left have lengths 4, 6, and 4. The lengths of the sides that
_face right are unknown. But, the vertical distance that the left facing sides cover is the same as the
~vertical distance that the rlght facing mdes cover. S : o

26

So since the total length of the left- facmg sides is 4 + 6 + 4 =14 inches, the total length of the
mght facing sides is also 14 inches. S -

Finding the lengths of the horlzonta] sides (see the figure below) is a similar process. ‘The horizon-
“tal distance covered by the top- facmg sides must be 26 inches because that’s what’s covered by the
bottom- facmg sides. o

26

This makes the perlmeter the sum of the lengths of the left-facing, rLght facmg, top-facing, and bot-
tom-facing sides, which is 14 + 14 + 26 + 26 = 80 inches. You can’t know the length of each side,
but you can find the perimeter.

If you chose C, you probably just found the sum of the side lengths shown: 4 + 6 + 4 + 10 + 6 + |

26 = 56. If you chose D, you may have left out the right-facing sides, or you may have estimated
the lengths of the 4 missing sides and been too low. Estlmamon is a reasonable strategy for thlS

quesﬁon
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Questmn 42 The correct answer is F. To f1nd out how many of the 804 seniors in a

"certam hlgh school are going to a state unlvers1ty When apprommately 2 of the seniors are

going to college ancl When of those going to college are going to a state university, you

could first flncl how many of the 804 seniors are gomg to college This is S(804) or almost

- 322 seniors. Then find the number of those 322 seniors going to college Who are going to a

state umvers1ty, which is 3(322), or about 80 seniois that dre gomg to a state university.

Jis closest to L of 8'04.

Questaon 43. The correct answer is E. You could take a brute-force approach and test all
the given values of y and see if you could find an x that worked. For example, if y = 45 from A,

“then the two numbers are x* - 45%'and x - (45). You can see that'45% is a common factor of these

two numbers, so 45 can’t. be the greatest common factor.

Maybe it will be productive to be more general and avoid having to test all § values of y. Notice
that xy* is a common factor of x>y and xy*. Because it is a common factor, it must be a factor of

'45 (the greatest common factor). Because 45 factorsas § = 32, it seems natural to see 'whether

x =5 and y = 3 is a possible solution. In this case, the two numbers are 52 - 32 and 5- 33 and then
the greatest common factoris 5 - 32 = 45. It works - :

B is a possible value of xy, Cis a p0551ble value of ¥, D is a possible value of x, and E is a possi- ‘
“ble value of x (when y = 1). If you. don t see right away What to do, dig in and test some numbers

to see what happers.

Question 44. The correct answer is G. Becnuse 115% of “the number” is 460, then “the -

number” is % , which is 400. Next, 75 % of “the number” 400 is 300.

_ You can also solve tl’llS with equations. Let 7 be. “the number » Then 1. 15n = 460 and you u want
to find Q.75#x. "'

Jis75 % of 460 = (0. 75)460 = 345. If you chose K, you probably found “the number” but not

75 % of that
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Question 45. The correct. answer is E. To find the distance between 2 points in the stan-

- dard (x,y)_coordinate plane, you"cén Gse the distance forrriula-; \/ (xz - x])'2 +(y,— yl-)Q . So the dis-

tance is \/(5 0)2+(0—1) = 5 +1 = 6 coordmate umts

A can come from mixing x and y coordmates \[ (5-1) + (0 0). If you chose B, you probably

added 1 + Sor s1mp11f1ed the radical expressnon incorrectly.

Question 46. The correct answer is G. To find the ratio of the c1rcumferences of 2 circles
for which the ratio of their radii is 4:9, you would recognize that both circumference and radius

~are 1-dimensional attributes ‘of a circle. Because of that, the ratios should be the same, 4:9.

Another way is to use the ratio of the radii and let 4x be the radius of the first circle and 9x be the
radius of the second circle. Then, the circumferences would be 2m(4x) and 21t(9x) respectweiy
Settmg them in a ratio, you get 8mx:18mx, which simplifies to 4:9.

- If you chose F, you probably thought that you should take the ratio of the square roots, n/4.: \/§ or
2:3. 1f you chose H, you probably thought that you should take the ratio of the squares, 4492, or

16: 81 {which is the ratio of the circles’ areas).

Question 47. The correct answer is D You may want to have a plCture of this situation in

your mind, or even sketch it out in the space in your test booklet. Your picture might ook some-

thing like thls.

One way to fmd an equatlon for a c1rcle is to know the coordmates of the center, (b, k) and the
radius, 7. Then, an equation is (x — b)* + (y ~ k)? = #2. For this circle, the center is at (5,5) and the
radius is 5. (It’s fairly easy to see that. *If you needed to prove those are exactly right, you could

use symmetry or you could use the fact that a tangent line is perpendicular to the radius that goes .

through the point of tangency} Given center (5,5) and radlus 5, the cucle has equation (x — 5)?
+(y =57 =5% .

Another way to solve tl-us problem is to fmd the coordinates of pomts on the circle and see which
equation(s) each pomt ‘satisfies. The points (0,5), (5,0), (5,10}, and (10,5) are all on the circle.

Testing these points in all the equations would probably take longer than the first method, but test-

ing the points in the equatxon you think is correct would be a good check of your answer.

" B is a circle centered at (0,0) instead of (5,5). If you chose C, you probably’ forgot to square the
radius on the right side of the equation. If you chose E, you likely used (x + b) and (y + k) in the

equation. Testing (10,5) would have helped you eliminate these incorrect answers.

.
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Question 48. The correct answer is J. To find an equivalent expression for L 1= you
' W-f) _1-i_ 1-i 1=i - : "

o Cal’l multlply and get:. eI, TTLATIoCD ="5T.

~If you chose G, possibly you thought ﬁ was equivalent tol 1+ andlcancel‘ed 1 -i1n both places.

- If you chose H, you probably simplified 1 - i as 1'and got 1—?’“, or1-1i.

Question 49. The correct answer is D. You want to find which stait_efnent describes the
total number of dots in the first # rows of the figure below. '

. 1st row
s e+ . 2ndrow
e o+« 3rdrow

e os v o d 4thr_ow
ces e seo o Sth}-gwf'

 You could make a table like the one below, showing ﬁhe number of rows and the total number of dots.

..

'Numbér ofrows - | 1 | 2 31 4 |5
"| Total number of dots | 1 | 4 9 |16 | 25

You would probably recognize that the total number of dots'is the square of the number of rows.
This seems like a consistent relationship (it works for all 5 columns in your table). You can rule
out A because the total is not always 25. For B, the total would have to go 2, 4, 6, 8, 10. For C,
the total would need to be §, 10, 18§, 20, 25. : : ;

B works for the total of the first 2 rows. If you chose C, that Wor,ks for the total of the first 5 rows. If
you chose E, you might have seen that the relationship was not linear and viewed this as inconsistent.

Question 50. The correct answer is E. If the first 8 students in the class play only guitar

and thé next 9 play only piano, that accounts for 17 of the 20 students in the class. The other 3
students could play only trombone. This describes a'class where 0 students play both guitar and

piano, and you can’t get any less than this.

Gis9-8 and K is'9 +8. If you chose H, that is the ma;{i,mum‘rather than the minimum number.

Question 51. The correct anSWéf is. A. To find the real numbers x such that x +3>
x + S, you could subtract x and 3 from both sides. The result is 0 > 2, and because that inequali-

ty is never true, there is no solution for x. The solution set is the empty set. . :

If you chose B, you probably got mixed up on the difectibn of the ii_’le(iuality‘and got 0 < 2, which

is true for all valués of x. If you chose C, you probably got 0 > 2 and then thought that a negative

value for x would change the direction of the inequality.

N
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Questlon 52. The correct answer is H. You can use symmetry to solve this problem. A pic-
ture might be useful. As shown below, there are § diagonals coming into each vertex point.

¢

Because there are 8 vertex points, you rhight be tempted to conclude that there are 8 - § = 40 diag-
onals. But this method counts each diagonal exactly twice. (It counts AD as a diagonal coming
into vertex A and counts DA as a dlagonal coming into vertex D, but these are the same diago-

nal.) Because each dlagonal is counted exactly twice, there are 2 =20 dlagonals

If you like other kinds of patterns, you might choose‘a different solution path. You can list the
diagonals. But, to be sure you list them all, organize them into a pattern such as the oné below

AC:
ADID | |
AEBE CE | o,
"AF BE CF DF .
AGBG CGDGEG
. BH CHDH FH FH
CA DA EA FA GA
. DBEB FB GEHB
.. ECFcccHe
FD GDHD
GE HE
. OF

“The ones that are light gray are already listed. You Wouldn t have to Wnte those dovvn Now's you
can tell there are § + § +44+3+2+ 1 =20 diagonals.
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Alternately, you could draw in every diagonal and count them. This method would work if you
were careful to draw in every diagonal and to count every one you drew in. Try it below.

If you chose F, you probably reasoned that because the pentagon (a 5-sided figure) has § diago-
nals, then an octagon (an 8-sided figure) has 8 diagonals. As ‘you can see from the picture above,
this pattern doesn’t hold. If you chose G, you may have tried to count all of the diagonals direct-
ly and missed a few. Choice K is the result of counting each diagonal twice.

Question 53. The correct answer is B. Douglas will count any color other than red, blue,
green, and purple in the Other sector. The table below gives percentages of friends who picked red,
blue, green, and purple. R : :

Color Red Blue Green | Purple |Other
Percentage | 25% | 30% | 20% 10%

. The 4 known percentages add up to 85%. That leaves 15% for the Other sector. That means 15%
of the 360° in the circle belong in the Other sector. This is (0.15)(360°) = 54°.

Cis 15% of 180° rathef than of 360°. If you chose D, you probably found the correct per(;ént for
the Other sector and then just labeled it degrees. ‘ : '
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