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UNIT 4 EXERCISES 6-10

TRIANGLES

2004B 6. (A) Let downtown St. Paul, downtown Minneapolis, and the airport be located
at S, M, and A, respectively. Then AMAS has a right angle at A, so by the
Pythagorean Theorem,

MS = /102 + 82 = /164 ~ V169 = 13.
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20058 6. (A) Let CH be an altitude of AABC. Applying the Pythagorean Theorem to

ACHB and to ACHD produces
82 —(BD+1)>=CH*=7"-12=48, so (BD+1)*>=16.

Thus BD = 3.

2007A (180° — LABC) = 70°.

DN | =

6. Answer (D): Because AABC is isosceles, ZBAC =
B

A

Similarly,

/DAC = % (180° — ZADC) = 20°.

Thus Z/BAD = ZBAC — ZDAC = 50°.
OR

Because AABC and AADC are isosceles triangles, applying the Exterior Angle
Theorem to AABD gives ZBAD = 70° — 20° = 50°.
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2007B 6. Answer (D): The perimeter of the triangle is 5+ 6 + 7 = 18, so the distance
that each bug crawls is 9. Therefore AB + BD =9, and BD = 4.

2016B 6. Answer (C): Let the vertex of the triangle that lies in the first quadrant be
(z,2%). Then the base of the triangle is 2z and the height is 2%, so 3-2z-2? = 64.
Thus 22 = 64, z = 4, and BC = 2z = 8.

2003A 7. (B) The longest side cannot be greater than 3, since otherwise the remaining two

sides would not be long enough to form a triangle. The only possible triangles
have side lengths 1-3-3 or 2-2-3.
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2010A g Answer (C): Let «a = LBAE = ZACD = ZACF. Because ACFE is
equilateral, it follows that ZCFA = 120° and then

LFAC = 180° — 120° — ZACF = 60° — a.

Therefore

/BAC = /BAE + ZFAC = a+ (60° — a) = 60°.
Because AB = 2- AC, it follows that ABAC' is a 30— 60—90° triangle, and thus
ZACB = 90°.

A

E C

2009B 9. Answer (A): Because the line 2 +y = 7 is parallel to AB, the area of AABC
is independent of the location of C' on the line. Therefore it may be assumed
that C' = (7,0). In that case the triangle has base AC' = 4 and altitude 3, so its
area is %-4-3=6.

OR

The base of the triangle is AB = /32 + 32 = 31/2. Its altitude is the distance
between the point A and the parallel line x 4+ y = 7, which is

3+0—7]|
S =2V2.
V12 +12

Therefore its area is % - 3v/2-2/2 = 6.
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2006B 1.

2007A g

(A) The sides of the triangle are z, 3z, and 15 for some positive integer z. By
the Triangle Inequality, these three numbers are the sides of a triangle if and
only if z+3x > 15 and x + 15 > 3z. Because x is an integer, the first inequality
is equivalent to x > 4, and the second inequality is equivalent to x < 7. Thus
the greatest possible perimeter is 7+ 21 + 15 = 43.

Answer (A): Let the sides of the triangle have lengths 3z, 4z, and 5z. The
triangle is a right triangle, so its hypotenuse is a diameter of the circle. Thus
5z =2-3=06,s0x=6/5. The area of the triangle is

1 18 24 216

OR

A right triangle with side lengths 3, 4, and 5 has area (1/2)(3)(4) = 6. Because
the given right triangle is inscribed in a circle with diameter 6, the hypotenuse
of this triangle has length 6. Thus the sides of the given triangle are 6/5 as
long as those of a 3—4-5 triangle, and its area is (6/5)? times that of a 3-4-5
triangle. The area of the given triangle is

2
(9 (6) = 2= = 8.64.
5 25
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2015B  10. Answer (C): Let the side lengths be a < b < ¢. By the Triangle Inequality
a+ b > ¢; it follows that perimeter P = a + b+ ¢ > 2¢. Then 2¢ < P < 15,
2¢ < 14, and ¢ < 7. The only triangles (denoted by three-digit numbers with
decreasing digits) that are not equilateral or isosceles are 653, 652, 643, 543,
542, and 432. Of these, only 543 is a right triangle, so the answer is 5.



