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The curve y = 22/2 and the line y = 2/2 intersect at
the origin and at the point (a,b), as shown in the figure
above. What is the value of b7
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In the figure above, AB = 6 and BC = 8. What is the
area of triangle ABC'?
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Note: Figure not drawn to scale.

In the figure above, 3 < a < 5 and 6 < b < 8. Which of
the following represents all possible values of ¢?

(A) 0<c<3
(B) 1<c<3
(C) D<e<13
(D) 1<ec<13
(E) 3<e<13

Line [ goes through points P and (), whose coordinates
are (0,1) and (b,0), respectively. For which of the fol-

1
lowing values of b is the slope of line [ greater than —3 ?

A 3
(B) 1
© 3
o) 2
®) 2
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1.

C (Estimated Difficulty Level: 4)

To determine where two curves intersect, set the equa-
tions equal to one another and solve for z. (Hint: know
this for the SAT!) In this question, we need to figure
out which values of z satisfy: 22/2 = z/2. If z = 0,
this equation works, but we need the solution when
x # 0. Dividing both sides of the equation by z gives:
x/2 =1/2so that x = 1. By plugging in = = 1 to either
of the two curves, you should find that y = 1/2. So, the
point of intersection is (1,1/2), making answer C the
correct one.

B (Estimated Difficulty Level: 5)

This is the kind of problem that would be too hard
and/or require things you aren’t expected to know for
the SAT (such as trigonometry), unless you draw a con-
struction line in the figure. (This is a very hard question
anyway.) In this case, you want to draw a line from A
perpendicular to the opposite side of the triangle:

This forms a 30-60-90 triangle whose hypotenuse has
length 6. Now, use the 30-60-90 triangle diagram given
to you at the beginning of each SAT math section: The
length of the side opposite the 30° angle is 3, and the
length of the side opposite the 60° angle (the dashed
line) is 3v/3.

So finally, if the base of the triangle is segment BC,
then the dashed line is the height of the triangle, and
the area of the triangle is (1/2) - 8-3v/3 = 12V/3.

3. D (Estimated Difficulty Level: 5)

You need to know the “third-side rule” for triangles to
solve this question: The length of the third side of a
triangle is less than the sum of the lengths of the other
two sides and greater than the positive difference of the
lengths of the other two sides. Applied to this question,
the first part of the rule says that the value of ¢ must be
less than a + b. Since we are interested in all possible
values of ¢, we need to know the greatest possible value
ofa+b Witha < 5and b < 8, a+b < 13 so that ¢
must be less than 13.

For the second part of the rule, ¢ must be greater than
b—a. (Note that b is always bigger than a, so that b—a
is positive.) We are interested in all possible values of
¢, so we need to know the least possible value of b — a.
The least value occurs when b is as small as possible and
a is as large as possible: b—a > 6 —5 = 1. Then, ¢ must
be greater than 1. Putting this together, 1 < ¢ < 13,
making answer D the correct one.

. E (Estimated Difficulty Level: 4)

First, caleulate the slope of line [ using the given points:

1 rise  0-1 1

Sope =R =50~ %
At this point, a good approach is to work with the an-
swers by plugging them into the expression for slope
above until you get a value greater than —1/2. For ex-
ample, using answer A gives a slope of —1/(1/2) = -2,
which is not greater than —1/2, so answer A is incor-
rect. You should find that answer E is the correct one,
since —1/(5/2) = —2/5 is greater than —1/2. (Know-
ing the decimal equivalents of basic fractions will really
help speed this process up.)

Here is the algebraic solution:

= b>2

A
Bo| =

(Remember to flip the inequality when multiplying by
negative numbers or when taking the reciprocal of both
sides.) Only answer E makes b > 2.
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In the figure above, AB = 6 and BC' = 8. What is the
length of segment BD ?

(A) 2
®) 2
©) 4
m =
(E) 6

If four distinct lines lie in a plane, and exactly two of
them are parallel, what is the least possible number of
points of intersection of the lines?

(A) Two

(B) Three

(C) Four

(D) Five

(E) More than five

The perimeter of a particular equilateral triangle is
numerically equal to the area of the triangle. What is
the perimeter of the triangle?

3

4

4v/3
123
18v/3

9.

In the figure above, a square is inseribed in a circle. If
the area of the square is 36, what is the perimeter of the
shaded region?

(A) 6+3—\2/§?r
(B) 6+3m
(C) 6+3V2r

(D) 36 +6v2m

(E) g:rr —9

A 7 C

Note: Figure not drawn to scale.

In the figure above, AC' = 7 and AB = BC. What is the
smallest possible integer value of AB?
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D (Estimated Difficulty Level: 5)

Since ABC is aright triangle, the length of segment AC
is v/62 + 82 = 10. (Hint: you will see 3-4-5 and 6-8-10
triangles a lot on the SAT.) The area of triangle ABC
is (1/2)-b- h, where b is the base and h is the height of
triangle ABC.

The key thing to remember for this problem is that the
base ecan be any of the three sides of a triangle, not just
the side at the bottom of the diagram. If the base is
AB, then the height is BC' and the area of the triangle
is (1/2)(6)(8) = 24. If the base is AC', then the height is
BD and the area of the triangle is still 24. This means
that (1/2)(AC)(BD) = (1/2)(10)(BD) = 24 so that
BD =24/5.

B (Estimated Difficulty Level: 4)

Draw a diagram for this problem! With exactly two
parallel lines, the other two lines cannot be parallel to
themselves or to the first two lines. Your diagram may
seem to suggest five points of intersection; however, the
point of intersection of the two non-parallel lines can
overlap with a point of intersection on one of the parallel
lines:

From the figure, the least possible number of intersec-
tion points is then three.

7. D (Estimated Difficulty Level: 5)

One formula that a good math student such as yourself
may want to memorize for the SAT is the area of an
equilateral triangle. If the length of each side of the
triangle is s, then the area is /352 /4. The perimeter of
this triangle is 3s.

Now, since the perimeter equals the area for this tri-
angle, we have: 3s = v/3s2/4 so that 3 = \/3s/4 and
s = 12/v/3 = 4y/3. The perimeter is then 12v/3, mak-
ing answer D the correct one. (Did you get s = 4,/3
and then choose answer C? Sorry about that.)

A (Estimated Difficulty Level: 5)

For many difficult SAT questions, it can be very helpful
to know some “extra” math along with the “required”
math. First, when a square is inscribed in a circle,
the diagonals are diameters of the circle. Second, the
diagonals of a square meet at right angles. Third, a
diagonal of a square is /2 times as long as the length
of one of the sides. (A diagonal of a square makes a 45-
45-90 triangle with two sides.) For this question, the
length of each side of the square is 6 (since the area is
62 = 36), and the length of a diagonal is 6v/2, so the
radius of the circle is 3v/2, as shown below:

6
/ _bf" \
|I 6 6 I|
1 s ~ I
‘3&{} g A ~ /
N, s s /
Ve 6 ~
\“\ ~

A final piece of needed math: the arc length of a portion
of a circle is the circumference times the central angle of
the arc divided by 360°. Here, the central angle is 90°,
so the needed arc length (shown darkened in the figure
above) is just 1/4 times the circle’s circumference. The
arc length is then 27r/4 = 27 - 3v/2/4 = 37/2/2 and
the perimeter of the shaded region is 6 + 3m/2/2.
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.4 (Estimated Difficulty Level: 5)

You need to know half of the “third-side rule” for trian-
gles to solve this question: The length of the third side
of a triangle is less than the sum of the lengths of the
other two sides. For this question, we will make AC the
third side.

Now, suppose that the length of each of the other two
sides of the triangle is x, so that AB = BC' = z. Then,
the third-side rule says that AC' is less than the sum of
AB and BC: 7 < x4 z. Simplifying gives: 2z > 7 so
that = > 3.5. The smallest possible integer value for z
is 4.
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10. In the figure above, two line segments in the z-y plane
form a right triangle with the z-axis. What is the value
ofa?
(A) 22
(B) 4
(C) 5 0 m
D) 42
EE)) 5% Note: Figure not drawn to scale.
12. In the z-y plane, the lines y = 22 —1 and y = 2+ ¢ inter-
11. The perimeter of square ABCD is z, and the perimeter sect at point P, where ¢ is a positive number. Portions
. o — T [ of these lines are shown in the figure above. If the value
of isosceles triangle EFGisy. f AB = EF = F(, which . ) R .
of the following must be true? of ¢ is between 1 and 2, what is one possible value of the
' x-coordinate of P 7
r
(A) D<y<-—
4
T T
By = =z
(B) 7<¥<3
(©) %<y<x
(D) z<y<2e
(E) 2r<y<dx
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B (Estimated Difficulty Level: 5)

One way to do this question is to use the fact that the
product of the slopes of two perpendicular lines (or line
segments) is —1. The slope of the line segment on the
left is (a — 0)/(2 — 0) = a/2. The slope of the line
segment on the right is (0 — a)/(10 — 2) = —a/8. The
two slopes multiply to give —1:

—a
R
8

SR =]

Solving for a gives a® = 16 so that a = 4. A messier
way to do this problem is to use the distance formula
and the Pythagorean theorem. The length of the line
segment on the left is /22 + a2, and the length of line
segment on the right is /(10 —2)2 + (0 — a)2. Then,
the Pythagorean theorem says that:

(V22 +a2)” + (VI0-2 + (0—a)?)” = 102

Simplifying the left-hand side gives: 2a® + 68 = 100 so
that 2a? = 32. Then, a® = 16, making a = 4.

11.

12,

C (Estimated Difficulty Level: 5)

Make a diagram, and fill it in with the information that
is given. (You should do this for any difficult geome-
try question without a figure.) Since the perimeter of
square ABCD is x, each side of the square has length
x /4, so your figure should look something like this:

z
B 4 c r
z s zf\z
1 T 1/ \1
Az D E G
1

Now, use the third-side rule for triangles: The length
of the third side of a triangle is less than the sum of
the lengths of the other two sides and greater than the
positive difference of the lengths of the other two sides.
When the rule is applied to EG as the third side, we
get: 0 < EG < z/2. If y is the perimeter of the triangle,
then y = r/4+2z/4+ EG = z/2+ EG. Solving for EG
gives EG = y — x/2. Substituting into the inequality
gives 0 < y —x/2 < /2 so that /2 < y < x, mak-
ing answer C the correct one. To make this problem
less abstract, it may help to make up a number for the
perimeter of the square. (A good choice might be 4 so
that = 1. You'll find 1/2 < y < 1, the same as answer
C when = =1.)

2<r<3 (Estimated Difficulty Level: 5)
In order to determine at what point two lines intersect,
set the equations of the lines equal to one another. In
this case, we have: 20 — 1 = 2 + ¢ so that = ¢+ 1.
In other words, © = ¢ + 1 is the z-coordinate of P, the
point where the lines intersect. Now, if ¢ is between 1
and 2, then ¢+ 1 is between 2 and 3. Any value for the
z-coordinate of P between 2 and 3 is correct.



