Math 1312
Section 4.4
The Trapezoid

Definition:

A trapezoid is a quadrilateral with exactly one pair of paghdides.
The parallel sides are calleédses of the trapezoid. The nonparallel sides are refeto as théegs of

the trapezoid.
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Definition:

An altitude of a trapezoid is a segment drawn from any panbree of the parallel sides (base)
perpendicular to the opposite side (the other base)

An infinite number of altitudes may be drawn irrapezoid.
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Definition:

A median of a trapezoid is the segment that joins the mipaf the nonparallel sides (legs).
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The median of a trapezoid is parallel to each baskthe length of the median equals one-half the su
of the lengths of the two bases.
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Definition:
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An isosceles trapezoid is a trapezoid in which the legs (noalpelrsides) are congruent.

An isosceles trapezoid features some special prepearot found in all trapezoids.

Properties of | sosceles Trapezoid k

—> 1. Thelegs are congruent.kb = BC.
k‘\é 2. The bases are parallel._r.':il> \\ B_Q

i
—=> 3. The lower base angles of an isosceles trapezoidoagruent. D

—4. The upper base angles of an isosceles trapezombageuent.
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—= 5. The lower base angle is supplementary to any upgse angle.
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—= 6. The diagonals of an isosceles trapezmd are congrue
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7. The median is parallel to the hzse.
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Pﬂ\:l 8. The length of the median equals one-half the sutheofengths of the two bases.
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Proving that Trapezoid isisosceles

1. If legs of a trapezoid are congruent then it issasceles trapezoid.
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2. If two base angles of a trapezoid are congrueat this an isosceles trapezoid.

3. If the diagonals of a trapezoid are congruent, thenan isosceles trapezoid.
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Find the missing measures of the given trapez<£d1 SOSs< B

a. mJIRD = ‘l:‘)o
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Example 7: Given an isosceles trapezoABCD with legs AD and BC.

a. mODAB =75°. Find themJADC . = |20 - 15

b. AC=40.FindBD. = 40O

c. If mJA=6x+25 andmB =8x+ 15 Find the measures of angl€sandD .

66X+ 25 = Fx+r\D X =5
25 = ox 4D | meh= 2% = (D25 -5

O=2x n<C=mLD= \QD-55= L

Example 8: Given an isosceles trapezoitJKL with basesHJ , LK , and mediarRS .

a. If LK =30 andHJ = 42find RS.

RS= -\?—‘(Lk'\' Hb ?—.\icl-\'?_-‘fg;bs = 26

b. If RS=17 andHJ = 14ind LK . ]_
2\ 2L (X 1)
Al = il x=20 LK=20

c. If RS=x+5 andHJ + LK =4x+ 6find RS.

XA5 =N Lx+6
= > RS =2+ '“*!"l
X455 = 22X+

= = XiH
X=72




SUMMARY CHARTS:

Special Diagonals Are Always Diagonals Always Bisect
Quadrilateral Congruent Per pendicular Each Other Angles
Parallelogram No No Yes No
Rectangle Yes No Yes No
Rhombus No Yes Yes Yes
Square Yes Yes Yes Yes
Trapezoid No No No No
Isosceles Yes No No No
Trapezoid

Property Rectangle Rhombus Square
1. All the properties of a parallelogram? Yes Yes esY
2. Equiangular (4 right angles?) Yes No Yes
3. Equilateral (4 congruent sides?) No Yes Yes
4. Diagonals bisect angles? No Yes Yes
5. Diagonals congruent? Yes No Yes
6. Diagonals perpendicular? No Yes Yes




