GEOMETRY REVIEW

1. Points, Lines, and Angles

Geometry is built upon-a series of undefined terms. These terms are those
which we accept as known in order to define other undefined terms.

A) Point: Although we represent points on paper with small dots, a point has
no size, thickness, or width.

B) Line: A line is a series of adjacent points which extends indefinitely. A line

can be either curved or straight; however, unless otherwise stated, the term
“line” refers to a straight line. '

C) Plane: A plane is a collection of points lying on a flat surface, which
extends indefinitely in all directions.

If A and B are two points on a line, then the line segment AB is the set of

pois on thal line between A and B and including A and B, which are sngpuibre
The line §cgp}¢nt is referred to as AB. :

#‘i’_‘ ® (‘»
A B

A ray is a series of points that lie to one side of a single endpoint.

PROBLEM

How many lines can be found that contain (a) one given point (b) two -
given points (c) three given points?
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Geometry Review

SOLUTION

(a) ' Given one point A, there are an infinite number of distinct lines that contain
the given point. To see this, consider line passing through point A. By rotating /,
around A like the hands of a clock, we obtain different lines I, I3, etc. Since we can
rotate /; in infinitely many ways, there are infinitely many lines containing A.

(b) Given two distinct points B and C, there is one and only one distinct line.
To see this, consider all the lines containing point B; Is, ls, I; and [ Only /s
contains both points B and C. Thus, there is only one line containing both points
B and C. Since there is always at least one line containing two distinct points and

never more than one, the line passing through the two points is said to be deter-
mined by the two points. :

() Given three distinct points, there may be one line or none. If a line exists
that contains the three points, such as D, E, and F, then the points are said to be

colinear. If no such line exists — as in the case of points G, H, and I, then the
points are said to be noncolinear. -

Intersection Lines and Angles

An angle is a collection of points which is the union of two rays having the

- same endpoint. An angle such gs the one illustrated bel§w can be referred to in

any of the following ways:

B

vertex side

A) Dby a capital letter which names its vertex, e LA

B) by alower-case 1ett_mg_r,_QLnilAu_l_b;Qr_pLa,Qs_d_inside—{heggggl_a,,,i_.g,k L % 4
38 jovcT tdst el ! X

C) by three capital letters, where the middle letter is the vertex and the other
two letters are not on_the same ray €., £ CGAB or Z . BAC, both of which
represent the angle illustrated in the figure.

Types of Angles - R

A) Vertical angles are formed when two lines intersect. These angles are equal.
3 e e —————

La = Lh

B) Adjacentangles are two angles with a common vertex and a common side,

but no common interior points. In the following figure, ZDAC and ZBAC
are adjacent angles. ZDAB and ZBAC are not.

=
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A B
C) Aright angle is an angle whose measure is 90°.

D) All_ggl_t_e__g_ggle is an angle whose measure is larger than (0° but less than
90°.

E) An obtuse angle is an angle whose measure is larger than 90° but less than
180°. :

F) A straight angle is an angle whose measure. is 180°
fact, a straight line.

G) A reflex angle is an angle whose measure is greater than 180° but less than
360°. " |

- Such an angle is, in

———
H) Complementary angles are two angles, the sum of the measures of which
equals 90°. ‘ :
S————
19} Supplementary angles are_buo_anglas,_t_he‘sgw the measures of which
equals 180°.. o ' -
J)  Congruent angles are angles of equal measure.
PROBLEM
In the figure, we are given AB and triangle ABC. We are told that the
measure of £ 1 is five times the measure of Z 2. Determine the measures
of £1and £ 2.
C
1 2
< —>
A B plt i
SOLUTION . e

Since £ 1 and £ 2 are adjacent angles whose non-common_sides lie on a

straight line, they are, by definition, supplementary. As supplements, their meas-

ures must sum to 180°, 15

If we let x = the measure of £2, then, 5x = the measure of / Ths

To determine the respective angle measures, set x + 5x = 180 and solve for
x. 6x = 180. Therefore, x = 30 and 5x = 150.

Therefore, the measure of £ 1 = 150 and the measure of 2 2 = 30.

P
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Perpendicular Lines

Two lines are said to be perpendicular if they intersect and form right

angles. The symbol for perpendicular (or, is therefore perpendicular to) is L; AB
is perpendicular to' CD is written AB 1| CD.

PROBLEM

We are given straight lines AB and CD intersecting at point P. PR 1

AB and the measure of £ APD is 170°. Find the measures of /. e i
£ 3, and £ 4. (See figure below.)

SOLUTION

This problem will involve making use of several of the properties of supple-
mentary and vertical angles, as well as perpendicular lines. :

£ APD and £ 1 are adjacent angles whose non-common sides liec on a
straight line, AB. Therefore, they are supplements and their measures sum to
180°. ' e o

mLAPD+m 2 1 =180°,

We know m £ APD = 170°. Therefore, by substitution, 170° + m £ 1 = 180°.
This impliesm £ 1 = 10°,
£ 1 and £ 4 are vertical angles because they are formed by the intersection

of two straight lines, CD and AB, and their sides form two pairs of opposite rays.

As vertical angles, they are, by theorem, of equal measure. Since m £ 1 = 10°, then
R =05

Since PR 1 AB, at their intersection the angles formed must be right angles.
Therefore, £ 3 is a right angle and its measure is 90°, m £ 3 =90".
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mLAPD =m (3 +m 7 2. We know the 1 LAPD =170° and m ¢ 3 = 902,
therefore, by substitution, we can solve form £ 2, our last unknown.

170° =90° +im £ 2

80° = m 71}
Therefore, ML i1==710% nes 2 = 808
' m £ 3=90°, mds 4 =10°,

PROBLEM

In the accompanying figure SM is the perpendicular bisector of ﬁﬁ, and
SN is the perpendicular bisector of OP. Prove that SR = SP.

SOLUTION

! _/Every_point on the perpendicular bisecgg;;,of a segment is equidistant from
- the endpoints of the segment.) : :
LW,.M-”—-———*’“

Since point S is on the perpendicular bis.cct’orl_ of OR,

SR=§ )
e = (

Also, since point S is on the perpendicular bisector of oP, =

SQ = Sp ‘ - : )

By the transitive property (quanwihemsamcnquamﬁy. are equal),
we have: : L 5

[Sr=sp] ¢ | ®

Parallel Lines

(coplanarﬁld do not intp_@gc__t_. The symbol for parallel, or is parallel to, is B
AB is parallel to CD is written AB || CD.

172

Uk i e s



Geometry Review

The distance between two parallel lines is the

length of the perpendicular
segment from any point on one line to the other line.

| f

Ll
-

)

Given a line / and a point P not on line [, there is one and only one line

through point P that is parallel to line /.
Two coplanar lines are either intersecting lines or parallel lines.

If two (or more) lines are perpendicular to the same line, then they are
parallel to each other.

1y Iy

If 11 JE lg and 12 1 [0.

then 11 ,l 12
ly
If two lines are cut by a transversal so that alternate interior angles are
equal, the lines are parallel, ‘
I3
N
L . liAer=778
thenl, || L,
I p ;
i
If two lines are parallel to the same line, then they are parallel to each other.
' i
] ; If[llllﬂandlzll'lg
2 i . :
= theh ll I I 12
lo

If a line is perpendicular to one of two parallel lines, then it is perpendicular
to the other line, too.

Iy

1 i IfL || Land [, L,

[hen l(] Ak 12
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If two lines being cut by a transversal form congruent corresponding angles,
“then the two lines are parallel.

4
Ly - ifl o= L0
2 / T :

If two lines being cut by a transversal fgg_n_ﬁlftgﬂsmgles on the same side
of the transversal that are supplementary, then the two lines are parallel.

I 2 ' IfmZa+mZsp=180°

| \QB then & || L,
T -

If a line is parallel to one of two parallel lines, it is also parallel to the other

line.

lg b
Ifl, || Land ]| L

l
then lo | | lz

b

‘I/?o parallel lines are cut by a transversal, then:
)  The alternate interior angles are congruent. <

\4) The corresponding angles are congruent.

. i -

\x./ .l
)  The consecutive interior angles are supplementary.
5 ~ a>~ (180-b°)
(180 - a°) be°
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D)  The alternate exterior angles are congruent.
& -

/
b~"a

PROBLEM

; : t
Given: £ 2is supplementary to £ 3. : 3/

Prove: I ||, - / -
. Iy €l

SOLUTION

Given two lines intercepted by a transversal; if a pair of corresponding

angles are congruent, then- the two lines are parallel. In this problem, we will
show that since £ 1 and £ 2 are supplementary and £ 2 and £ 3 are supplemen-

tary, £ 1 and £ 3 are congruent. Since corresponding angles £ 1 and £ 3 are

congruent, it follows Iy | .

i

Statement ' ~ Reason

1. £ 2is supplementary to £ 3. 1. = Given.

2. £ 1issupplementary to £ 2. 2. Two angles that form a linear pair are
supplementary. :
Sk e il - 3. Angles supplementary to the same

angle are congruent.

dasnl il : 4. Given two lines intercepted by a
transversal, if a pair of corresponding

. angles are congruent, then the two
lines are parallel. -

PROBLEM

If line AB is parallel to line CD and line EF is parallel to line GH, prove
~thatm z1=m » 2. B :

35

8 /-
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SOLUTION

To show £ 1 = £ 2, we relate both to £ 3. Because EF | GH, correspond-

ing angles 1 and 3 are congruent. Since AB I CD, corresponding angles 3 and 2
are congruent. Because both 2 1 and £ 2 are congruent to the same angle, it fol-

lowsthat £ 1« £ 2.

Statement
i EF « GH
2. msil=mzs3

AB || CD
4. ms2=m~s3

5. m¥1l=mzs2

Reason
1. Given.

2. 1If two parallel lines are cut by a trans-
versal, corresponding angles are of
equal measure.

Given.
4. If two parallel lines are cut by'a trans-

versal, corresponding angles are equal
in measure. >

5. If two quantities are equal to the same
quantity, they are equal to each other.

N < :
Drill 1: Lines and Angles o oo, a=6
2 V7
Intersection Lines A \2;.‘ U e a

1. Find a.

(A) 38°

(B) 90° (E)
(5% Finde. -
W 32 @
(D) 82° (E)
3. Determine x.
@ 22l 4@
(D)  102° (E)

2\
\\l\qtm\'-’p;ﬁ\
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68°
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Geometry Review
4. Findx. 3x +1
(A) 8 B e o) NS biisd 5x — 16
@y 23 (B) 32 f AT 031D TS
v S ot
5. Findz. ¥ 7
(A) 29° (B) 54° (C) 61°
\@/)/ 88° @ ools LA
M i
/’b\ S
: . VY vl
Perpendicular Lines \" 4 ey

X /('/‘EF W\ S
6. BALBC andm £ DBC =53. Find m £ ABD. "

(A) 27 (B) 33° \(,ef 370

(D) 3532 (E) 90° L/, i
7 mZ<Z1=90° Find m £ 2.
(A) 80° ) 90° (©) 100°
{ 5
(D) 135° (E) 180°

'/{_ If n L p, which of the following statements is true?
wCA) L1=r2

(B) L4=,5

©)msdem L5>m 21 +m 22
(D) mL3>m 212 '
(B) m£4=90°

(A)
_®)

CD LEF.Itm 2] =2x, m £2 = 30°, and

m £3 = x, find x.

SO
20°

(B) 10°
(E) 25°

©)
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10. In the figure, p L t and g L t. Which of the following statements is false?

(A): Z1lasd -

(B)A 42 =/ 3

(O me2+msL3=m/Ld+m/L6
(D) m/LS5+mL6=180°

(B ms2>m L5

Parallel Lines

11. Ifal]|b,find z.

(A) 26° @ 2 o o

(D) 86° (E) 116°

12. Inthe figure,p|| g || . Find m £7.
@A) 27° (B)e 33° (©) 47°
). 57° (E) 64°

. 13. Ifm|[n, which of the following statements is false?
(A) £2e25
(B) £3=.6
(C) mi4+m £5=180°
Wz
(E) mL7+m £3=180°

14. Ifr||s, find m £2.
(A)= 17° (B 275 (€ 43
(D) 67° B 73"
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15. Ifa||bandc||d, find m £5.
(A) 55° B) 65 (©) 75°
(D) 95° (E) 125°

2. Polygons (Convex)

A polygon is a figure with the same number of sidcggs angles.

ure.

measure,
—

An equilateral i);Iygon is a polygon all of whose sides are of equal meas-

An eg&nggl’agolygon is a polygon all of whose angles _are_f_g_f__‘gqual

A regular polygon is a polygon that is both equilateral and e uiangular.
g..,_____?\yg polyg q qu ngul

PROBLEM

o -

Each interior angle of a regular polygon

contains 120°. How many sides does the
polygon have? -

1207, . 60°

SOLUTION

At each vertex of a polygon, the
interior angle, as shown in the diagram.

L]

exterior angle is supplementary to the

17950
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Since we are told that the interior angles measure 120 degrees, we can
deduce that the exterior angle measures 60°.

IEach exterior angle of a regular polygon of # sides measure P degregs We
know that each exterior angle measures 60°, and, therefore, by setting 360/,

equal to 60°, we can determine the number of sides in the polygon. The calcula-

tion is as follows

————

360°/n = 60° aili 2
60°n = 360°
n = 6.

Therefore, the regular polygon, wnth interior angles of 120°, has 6 sides and is
called a hexagon.

The area of a regular polygon can be determined by using the apothem and
radius of the polygon.|The apothem (a) of a regular polygon is the segment from
the center of the polygofi perpendicular to a side of the polyg_@. The radius (7) of

a regular polygon is the segment joining any vertex'of a regular polygon with the
center of that polygon.

(1)  All radii of a regular polygon are congruent.

(2)  The radius of a regular polygon is congruent toy/
a side.

(3)  All apothems of a regular polygoh are congru-

ent.
The area-of-aregular polygon equals one-half the product of the length of

the apothem and the perlmeter

T

_[K}Ea—%_a P i

PROBLEM

/

Find area of the regular polygon whose radius is 8 and whose apothem
is 6. '

SOLUTION

If the radius is 8, the length of a side is also 8. Therefore, the périmcter of
the polygon is 40. :

=lhap
A =1/, (6) (40) PLEASE DO NOT MAKE

A =120. i“"‘( MARKING N
g :"\C BOOK

e
e
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PROBLEM

Find the area of a regular hexagon if one side has length 6.

SOLUTION

Since the length of a side equals 6, the radius also equals 6 and the perime-
ter equals 36. The base of the right triangle, formed by the radius and apothem, is

half the length of a side, or 3. Using the Pythagorean theorem, you can find the
length of the apothem.

a?+ b? =2
2+ (37 = (6
a*=36-9
a%= 27

a =33

The apothem equals 33 . Therefore, the area of the hexagon

4’
= 1/2a ‘p ("f
= 2(3+/3) (36) o
- ‘L‘-“ﬂ,f_/ =
= 54v3 pve.
3 -
Drill 2: Regular Polygons 142
@
1. Find the measure of an interior angle of a regular pentagon.
A) 55 @) 72 = (©) 90 (D) 108 (E) 540
2. Find the measure of an exterior angle of a regular octagon. n’ﬁ
(A) 40 {B{ 45 (C) 135 (D). 540 - J(E) 1080

5 Find the sum of the measures of the exterior angles of a regular triangl'e.

(A) 90 @) 115 (€} 180 (D) 250 _V(E)” 360

4. ~ Find the area of a square with a perimeter of{12 cm.
v{ 9cm?.. (B)..12cm?> (C) 48cm® (D) 96cm? (E) 144 cm?

i SAAM TOLOG 3287 e ]
Co gl Raee T S SGRE Y | Fai :
\5._ A regifa triangleihasisides of 24 mm. If the apothem is 4+/3 mm, find the
area of the triangle. .- . g - HRY
| SRR Aoyt S AL R i ) e 4\
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=
(A) 72 mm? (B) 9613 mm? (C) 144 mm?
(D) 14433 mm? (E) 576 mm? el

f ‘-/:/,af
6.  Find the area of a regular hexagon with sides of 4 cm. o
(A) 1243 em? (B) 24 cm? Y 2443 cm? |1
(D) 48 cm? © (B) 48v3 cm? 2% &) \ \

=7. Find the area of a regular decagon with sides of length 6 cm and an .©

apothem of length 9.2 cm. L Laa

(A) 55.2 cm? (B) 60 cm? ' (C) 138 cm? |
(D) 1383 cm? ° (B 276 cm? .

A
o~

o

8.  The perimeter of a regular heptagon (7-gon) is 36.4 cm. Flnd the length of
each side.

(A) 48cm ‘(fﬁ) 52em (O 6.7cm (D) :Tcm (E) 10.4cm

)b 9.  The apothem of a regular quadrilateral is 4 in. Find the perimeter.

(A) 12in  (B) 16in ~ (C) 24in (D) 32in (B) 64in

A regular triangle has a perimeter of 18 cm; a regular pentagon has a
perimeter of 30 cm; a regular hexagon has a perimeter of 33 cm. Which
figure (or figures) have sides with the longest measure?

regular triangle  {-¢ . ' G W 58
regular triangle and regular pentagon /- ¢. be
: 24 : WL
regular pentagon : e £
regular pentagon and regular hexagon 3
. (B) regular hexagon A e :
_ e );.-fr SR o
3. Triangles - ,-"I;;

A closed three-sided geometric fxgure is called a trlangle Thc points of the
intersection of the sides of a triangle are called the vertices of the triangle.

n N
st i D
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The perimeter of a triangle is the sum of the measures of the sides of the
triangle. :

A triangle with no equal sides is called a scalene triangle.

2yl

A triangle having at least two equal sides.is called an isosceles triangle) The
g 2n Bgsectes

—

third side is called-the-base of the triangle. : ~
; A

s

AB =AC

B L —\C

A side of a triangle is a line segment whose endpoints are the vertices of
two angles of the triangle.

An interior angle of a triangle is an angle formefl by two sides and includes
the third side within its collection of points.

An equilateral triangle is a triangle having three equal sides. AB = AC = BC

A
AAB—AC-BC
B H A C

A triangle with an obtuse angle (greater than 90°) is called an obtuse tri-

angle,
g : B .
ALC 3

An acute triangle is a triangle with three acute angles (less than 90°).

A
B C
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A triangle with a right angle is called a right triangle. The side opposite the
right angle in a right triangle is called the hypotenuse of the right triangle. The
other two sides are called arms or legs of the right triangle.

A
\
B ) C :
An_altit i is_a line segment from a vertex riangle
perpendicular ta the-opposite.side.

B

il
A : C B Cvi®
A line segment i rtex of a triangle and the midpoint of the

opposite side is called a median of the triangle.

I 1
B CEaEH S G Sk e

A line that bisects and is perpendicular to a side of a triangle is called a
perpendicular bisector of that side.

1

0

An angle bisector of a triangle is a line that bisects an angle and extends to
the opposite side of the triangle.

A
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The line segment that joins the midpoints of two sides of a triangle is called
a mldllne_qﬁihc triangle.

A
D AD = DC
BE = EC
H i midline;: DE
B \ E c

An exterior angle of a triangle is an angle formed outside a triangle by one
side of the triangle and the extension of an adjacent side.

o

2

B
A triangle whose three interior angles have equal measure is said to be
equiangular.
o
Three or more lines (or rays or segments) are concurrent if there ex1sts one
point common to all of them, that is, if they all intersect at the same point.

PROBLEM

The measure of the vertex angle of an
isosceles triangle exceeds the measurement
of each base angle by 30°. Find the value
of each angle of the triangle.

SOLUTION

We know that the sum of the values of the angles of a triangle is 180°. In an
isosceles triangle, the argles opposite the congruent sides (the base angles) are,
themselves, congruent and of equal value.

Therefore, :
(1) Letx = the measure of each base angle.
(2) Then x + 30 = the measure of the vertex angle.

We can solve for x algebraically by keeping in mind the sum of all the measures
will be 180°.

x+x+(x+30) = 180

185

00000

O

O

O O OO

O

O 0O

¢

000

O 0 O

O

0O O0-0



=, e, e

=

< .

(]

ey

= _f.'.:.:. \};—g{;;

e et e e e ——

Math Builder for Standardized Tests

3x+30 = 180
= 150
s e o]

Therefore, the base angles each measure 50°, and the vertex angle measures 80°.

PROBLEM

Prove that the base angles of an isosceles A
right triangle have measure 45°.

SOLUTION

As drawn in the figure, A ABC is an isosceles right triangle with base angles
BAC and BCA. The sum of the measures of the angles of any triangle is 180°. For
A ABC, this means

m £ BAC + m L BCA +m L ABC = 180° : 1)

But m £ ABC = 90° because AABC is a right triangle. Furthermore, m 2 BCA =m

£ BAC, since the base angles of an isosceles triangle are congruent. Using these
facts in equation (1)

m £ BAC + m £ BCA + 90° = 180°
or 2m £ BAC =2m £ BCA =90°
or - m L BAC=nm L BCA =45°.
Therefore, the base angles of an isosceles right triangle have measure 45°.

The area of a triangle is given by the formula A = 1/, bk, where b is the length
of a base, which can be any side of the triangle and 4 is the correspondmg _height

of the triangle, which is the perpendicular line segment that is dravm from the
vertex opposite the base to the > base itself.

= 1/2 bh

=1/, (10) (3)
P |
A =15 ; ; 10 it

Y

The area of a right triangle is found by taking 5 the product of the lengths
of its two arms.

=1(5) (12) >
A =30

186
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Drill 3: Triangles
Angle Measures

1% In A POR, £ Q is a right angle. Find m ZR.

Ay 277 (B) 33° @) 542 e
S il o A0\ &
}:'\/‘,_3 4 \
i i e

Y
\ - ’
\ -

2. A MNO is isosceles. If the vertex angle,

£ N, has a measure of 96°, find the meas- |

>

23°

\
\

‘_:)
Y
o~

Loy

S

@)
ure of £ M. : 04 S
(A) 21 @/ 42° @6 .
(D) 84° (B) 96° <
d £5
3.  Findx.
@
Ay 15 (B) 25°
@)
(D) 45° (E) 90° ‘
' Q
4. Find m £1. .
v ind m o
(A) 40 (B) 66
7 G)
(D) 114 B 140
)
. AN\ &)
5.  AABC is aright triangle with a right angle @)
at B. A BDC is a right triangle with right
angle £ BDC.If m £C = 36, find m LA. Q
(AyEt gl 501 pyaae \}C) 54 o
) 72 (E) 180 o
i
Similar Triangles = - =0
; % ] ]
% 6.  The two triangles shown are similar. Find b.
WA, o
JB) 2273 (By 3 <) 4 X
D) 16 (E) 24 3
/\)\ a ) ,
) , Y
2, 187
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\ \ ; 1
7. The two triangles shown are similar. Find m £ 1. f/\//:g’ 7
(A) 48 \&B{; 53 ©) 74 ‘ ‘
(D) 127 (E) 180

JVAR: The two triangles shown are similar. Find a and b.
(&) Samd10 (B) 4and8 A / f
(C) 42/3and71/3 (D) Sand8
PR

9

U
The perimeter of A LXR is 45 and the pe-

rimeter of AABC is 27. If LX = 15, find the
length of AB.

gA)/ 9 (B) 15 ©) 27
(D) 45 ® 72 ’
10. Find b.
(A) 9 B) 15
®) 45 7 (@) 60
Area
11.  Find the area of A MNO.
(A) 22 (B) 49 (
(D) 84 (B) 112
12.  Find the area of A POQR.

® (@A) 315 @) 385 mengEisa
@ 7 (E) 825 L

e 0
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13. Find the area of A STU.
MMz B 85 (© 122
v(é) 162 (BE) 32V2

14. / Find the area of A ABC.
0.

o« sacm® B) 81 cm? (€ 108cm? ) ‘

(D) 135cm? (E) 180 cm? ot

15. Find the area of A XYZ.

(A) 20 cm? (B( 50cm?  (C) 502 cm?
(D) 100cm? (E) 200 cm?2

- [ 3
. D
4. Quadrilaterals v VY
A quadrilateral is a polygon with four sides. A v ;()
Parallelograms ‘ _ g

A parallelogram 1is a quadrllateral whose opposuc sides are parallel.

A Lo

Two angles that have thelr vertices at the cndpomts of the same side of a-

parallelogram are called consecutive angles.

The perpendicular segment connecting any point of a line contammg one
side of the parallelogram to the line containing the opposite side of the parallelo-
gram is called the altitude of the parallelogram.

B

the altitude
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\ . ,!) \ AJ\— =
. _(/\/
=0

A diagonal of a polygon is a line segment joining any two non-consecutive
The area of a parellelogram is given by the formula A = bh where b is the base
and h is the height drawn perpendlcular to that base. Note that the height equals

the achMgram
A =bh

A =(10)(3)
. A=30

10
Rectangles

A rectangle is a parallelogram with right angles.

The diagonals of a rectangle are equal. A

If the diagonals of a parallelogram are

S

e'qual the parallelogram isa rectangle

If a gljacgll_gj.eral has four right angles,
then it is a rectangle.

The area of a rectangle is given by the
formula A = Iw where [ is the length and w is the width.

e D 6 C

A=Ilw
A=(3)(10) .
A =30
Rhombi ‘ ° 10

A rthombus is a parallelogram with all sides equal

e

The diagonals of a rhombus are perpendlcular to each other.
W

The diagonals of a thombus bisect the angles of the thombus.

5~

If the dlagonals of a paralle[ogram are perpendicular, the parallelogram is a
rhombus R o

If a quadrilateral has four equal sides, then it l§ﬁa_£ll_0@_§1qbus.

A parallelogram is a rthombus if either diagonal of the parallelogram bisects
the angles of the vertices it joins.
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- Squares :

A square is a rhombus with a right angle. A 8

A square is an equilateral quadrilateral.

A square has all the properties of parallelograms,”
and rectangles.

c D
A thombus is a square if one of its interior angles is
3 M
a right angle. e
T —

In a square, the measure of either diagonal can be calculated by multiplying
the length of any side by the square root of 2. ~

A B

Ab = AB\2

: c D

The area of a squarc is given by the formulal = s_z_[ wHere s is the side of the
square. Since all sides of a square are equal, it doés not matter which side is used.

A=s2 5
A =62 5 6
A =736

The area of a square can also be found by taking !/, the product of the length
of the diagonal squared. Rk

A= 1/2 d2
A= 1/2 (8)2 . 8
A=30

Trapezoids i’

A trapezoid is a quadrilateral with two and only two sides parallel. The

arallel sides of a trapczmd are called bases
The median of a trapezmd is the line joining the midpoints of the non-
parallel sides.

o

A B

) ‘* median of
D

trapezoid
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The perpendicular segment connecting any point in the line containing one
base of the trapezoid to the line containing the other base is the altitude of the
trapezoid. S

gt

B

< \\ altitude —> h \
A L : == <

An isosceles trapezoid is a trapezoid whose non-parallel sides are equal. A
pair of angles including only one of the parallel sides is called a air of base
angles,

Pairs of base
angles

The median of a trapezoid is parallel to the bases and equal to one-half their '
sum.

The base aregles of an isosceles trapezoid are equal.

S A et Y

The diagonals of an isosceles trapezoid are equal.

The opposite angles of an isosceles frape_zoid are supplementary.

L e T e e A A R G AN e S5,

PROBLEM

Prove that all pairs of consecutive -
angles of a parallelogram are sup-
plementary.

SOLUTION

=

We must prove that the pairs of angles £ BAD and £ ADC, £ ADC and
£ DCB, L DCB and £ CBA, and £ CBA and £ BAD are supplementary. (This
means that the sum of their measures is 180°.) TR

Because ABCD is a parallelogram, AB || CD. Angles BAD and ADC are
consecutive interior angles, as are £ CBA and £ DCB. Since the consecutive in-
terior angles formed by 2 parallel lines and a transversal are supplementary,
£ BAD and £ ADC are supplementary, as are 2 CBA a;{d £ DCB.

Similarly, AD ||BC. Angles ADC and DCB are consecutive interior angles,

as are £ CBA and £ BAD. Since the consecutive interior angles formed by 2 par-
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PROBLEM

allel lines and a transversal are supplementary, 2 CBA and £ BAD are supple-
mentary, as are Z ADC and £ DCB.

Prove BAEC is a square.

In the accompanying figure, A ABC is given to be
an isosceles right triangle with £ ABC a right

angle and AB = BC. Line segment BD, which bi-
sects CA, is extended to E, so that BD = DE.

C E

-

SOLUTION

.

A square is a rectangle in which two consecutive sides are congruent. This
definition will provide the framework for the proof in this problem. We will
prove that BAEC is a parallelogram that is specifically a rectangle with consecu-

tive sides congruent, namely a square.

Statement Reason
[ 3 =
1. BD = DE 1. Given.
3. AD«DC 2. BD bisects CA.

3. BAEC is a parallelogram 3.

4. £ ABC is aright angle 4.
5. BAEC is a rectangle 9.
6. ABe=BC 6.
7. BAEC is a square™ 74

If diagonals of a quadrilateral bisect €ach
other, then the quadrilateral is a paral-
lelogram.

Given.

A parallelogram, one of whose angles is '

a right angle, is a rectangle.

Given. K

If a rectangle has two congruent con-
secutive sides, then the rectangle is a
square.
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Drill 4;: Quadrilaterals

Parallelograms, Rectangles, Rhombi, Squares, Trapezoids

i \L\ L x

il In parallelogram WXYZ, WX = 14, WZ = 6,
ZY =3x+ 5, and XY = 2y — 4. Find x and y.

WA) 3and5 (B) 4and5 (C) 4and6
(D) 6and10 (E) 6and 14

2: Quadrilateral ABCD is a parellelogram. If
ms B=6x+2andm £ D =98, find x.

(A) 512 M) 16 s ba(C)n162/3
(D) 18 (E) 20 s 0

.Find the area of parallelogram STUV.

o5
(A) 56 ®) 9% (O 108
162 E)- 180 NS
B ® i
ST Vv

4.  Find the area of parallelogram MNOP.

(A) 19 (B) 32 (©) 3243
D) 44  (Bf 4443 i,
5. Find the perimeter of rectangle [/FD
. . . 2. e
PORS, if the area is 99 in“. (3x + 3) in
(A) 31lin (B) 38in {C)/ 40 in H
@) #in > . (E). 12lin S (7x—3) in @} R
B
6.  Inrectangle ABCD,AD =6 cm and DC = 8
cm. Find the length of the diagonal AC.
*—(A) 0em: (B) 12em = (C) 20cm G -
(D) 28cm (E) 48cm D -3 C
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(A)

(A)
(D)

(A)
D)

10.

(A)
D)

1~

(A)

(D)

12.

(A)

Find the area of rectangle UVXY.
17em?2 (B) 34cm? (C) 35cm?
70cm? (E) 140 cm?

Find x in rectangle BCDE if the diagonal B

EC is 17 mm.

6.55mm (B) 8 mm \/(;6) 8.5 mm
17mm (E) 34 mm

In rhombus DEF&, DE = 7 cm. Find the
perimeter of the rhombus.

14 cm \j){y% cmé /() 42 cm
49cm (E) S6cm

In thombus RHOM, the diagonal RO is 8

cm and the diagonal HM is 12 cm. Find the
area of the rhombus. :

20cm?  (B) 40 cm? '\,(95: 48 cm?
68cm? (E) 96 cm?

In thombus GHIJ, GI = 6 cm and HJ = 8
cm. Find the length of GH.

3cm V(B) 4 cm @5/ 5cm

4+3cm (E) 1l4cm

In rhombus CDEF, CD is 13 mm and DX
is 5 mm. Find the area of the rhombus.

3lmm? (B) 60mm2 (C) 78 mm?
120 mm?2 (E) 260 mm?

7 cm

Y,

10 cm
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13.

(A)

14.

(A)
(D)

15.
(A)
®)

16.

(D)

)

A
(D)

@ 18.
(A)
(B)

©
(D)

(E)

196

Quadrilateral. ATUV IS a square. If the perimeter of the square is 44 cm,

find the length of AT.

4 cm (y llem (C) 22cm (D) 30cm (E) 40cm

The area of square XYZW is 196 cm?. Find
the perimeter of the square.

28cm (B) 42cm MSG cm

98cm  (E) 196 cm.

In square MNOP, MN is 6 cm. Find the
length of diagonal MO.

6 cm @/6\/2cm (©) 6v3cm

6V6cm (BE) 12cm

In square ABCD, AB = 3 cm. Find the area
of the square. ;

“ 9cem? . (B)i 12 em?. (C) i 15om?

\

e

X Y

w z

M ety

2
4
-
P PR (0]
A 3 cm B
D (o
5cm

18cm? (E) 21cm?
ABCD is an isosceles trapezoid. Find the A
perimeter. g 2
21 cm \(.B)/ 27cm  (C) 30cm 6
50cm (E) 54cm
Find the area of trapezoid MNOP. 5
(17 + 3v3) mm? 2559 2
A kT
33/2 mm? | ) /"Q
' 7
33V32mm?
2 52 ; -
33 mm r , f\_j)\"/ﬂ T
W >
33+/3 mm? 2 2

DAL
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19. Trapezoid XYZW is isosceles. If m W = 58 ]
and m L Z = 4x — 6, find x.

(A) 8 (B) 12 (C): 413
\9{ 16 (B) 58

5. Circles

(4x — 6)°

A circle is a set of points in the same plane equidis-
tant from a fixed point called its center. ~

A radius of a circle is a line segment drawn from - -~

B the center of the circle to any point on the circle.
- B 8
| A portion of a circle is called an arc of the circle.
;‘ ©
/ A /\\B i
: \' et
| o
| S R S e ;
l: : 5 e -
I : Arc oz
i .F;‘\'
| A line that intersects a circle in two points is called-a-secant.
| A line segment joining two D points on a circle is called -a chord of the circle. b
| ——— e N i
;l !
ilf | Qo
2
(e @)
| -
i .
} - Chord Diameter o
- ;
[ A chord that passes through the center of the circle is called a diameter of the O
! | c1rc:1e : e
[. The line passing through the centers of two (or more) circles is called the o
| line of centers. o
| Q
Q

An angle whﬂSg_}{Jlﬂx,Mn the circle and whose sides are chords of the

circle is called an inscri le.
j e 197
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(9]

B
8 c B e
D . .
A
A A
An angle i circle and whose sides are radii
is called a central angle.

The mgwmmre of the central angle that inter-

P
B

r-\ g -
mAB=a=m4 AOB <

The distance from a point P to a given circle is the distance from that point
to the point where the circle intersects with a line segment with endpojnts at the
center of the circle and point P. The distance of point P to the dlagrammed circle
(above right) with center O is the line segment PB of line segmcnt PO.

wgh&has_g_ggand only one point of intersection with a circle is called
a tangent to that circle, while their common point is called a point of tangency.

Points of
Tangency

Congruent circles are circles whose radii are congruent.
Az
.A1 .
If OIAI == OzAz, then 01 (= Oz.
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The measure of a semicircle is 180°

I

A circumscribed circle is a circle passmg through all the vertices of a
polygon.
/

Circles that have the same center and unequal radii are called concentric

circles.
. . :":':‘
Circumscribed Circle ; i Concentric Circles
PROBLEM

A and B are points on circle Q such that
AAQB is equilateral. If length of side AB =
12, find the length of arc AB.

2] o

SOLUTION °
i

To find the arc length of AB, we must find the measure of the central angle

£ AQB and the measure of the radius QA. Z AQB is an interior angle of the equi-
lateral triangle A AQB. Therefore, mZ AQB = 60°. Similarly, in the equilateral
AAQB,AQ =AB = QB = 12. Given the radius, r, and the c%g}_a_ngle n, the arc
length is given by E7§60 2an Therefore by substitution, 60/360 - 2:n: 12 e
2m - 12 4m. Therefore, length of arc AB 4,

PROBLEM

e
In circle O, the measure of AB is 80°. Find
the measure of Z A.

SOLUTION

@

The accompanying figure shows that AB is intercepted by central angle AOB.
By definition, we know that the measure of the central angle is the measure of its
intercepted arc. In this case,

199
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T
mAB = m £ AOB = 80°.

Radius OA and radius OB are congruent and form two sides of AOAB. By
a theorem, the angles opposite these two congruent sides must, themselves, be
congruent. Therefore, m £ A =m £ B.

The sum of the measures of the angles of a triangle is 180°. Therefore,

mLA+mZLB+mZAOB=180°.

(\.)
Since m £ A = m £ B, we can write \_;\ A
mZA+mZA+80°=180° A {;
&, 7
or 2mZ A = 100° . ‘ D £
orm £ A =50°. w
‘ i N\~
Therefore, the measure of £ A is 50°. \W
“Drill 5: Circles : | e
iy s
Circumference, ‘Area, Concentric Circles a2
5
1. Find the circumference of circle A if its radius is 3 mm.

(A) 3mmm @/GRmm (C©) 9tmm (D) 12nmm (E) 15nmm

The circumference of circle H is 20n cm. Find the length of the radius.

0cm  (B) 0em (© l0tem (@) Ismem (B) 20mcm

The circumference of circle A is how many
millimeters larger than the circumference
of circle B?

(A)/ 3 Li(B) 6 (€)=3T

Jé)/ 6m B TIrn

4. If the. diameter of circle X is 9 cm and if 7 = 3.14, find the circumference of
the circle to the nearest tenth.

(A) 9cm " (B) 14.1cm (C) 21.1cm (D) 24.6cm @/2830111

Dos
p

5, Find the area of circle 1.

(A) 22 mm? (B) 121 mm?
W& 1217 mm? (D) 132 mm?

(BE) 13271t mm?
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&, (@) 16nmm? (B) 26n mm?
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6. The diameter of circle Z is 27 mm. Find the area of the circle.
(A) 91.125 mm? (B) 182.25 mm? (C)3191. .50 mm?
\(D')/ 182.251 mm? (E) 729 mm?

T The area of circle B is 2251 cm?. Find the length of the diameter of the
circle. ' i

(A) 15cm  (B) 20cm (rC)/ 30em (D) 20xcm (E) 257 cm

8. The area of circle X is 144 mm? while the area of circle Y is 817t mmZ2. Write
the ratio oi;hyﬁdius of circle X to that of circle Y.
)

(A) 3:4 413 (Q9:12 (D) 27:12 (B) 18:24

0. The circumference of circle M is 18w cm. Find the area of the circle.

(A) 18tcm? (B) 8lcm? (C) 36cm? (D) 36mcm? (ga/ 81m cm?

10.  In two concentric circles, the smaller circle
e has a radius of 3 mm while the larger circle 4
> ./, has a radius of 5 mm. Find the area of the
. - shaded fegion.

(A) 2nmm? (B) 8xmm? (C) 137 mm?

4~ 11. The radius of the smaller of two concen-

® tric circles is 5 cm while the radius of the

~\\ 1) larger circle is 7 cm. Determine the area of
' the shaded region.

o -”"eA) Tnem? (B) 24ncm? (C) 25m cm?
[ (D) 36mcm? (E) 49m cm?

'~ 12. Find the measure of arc MN if L L MON s
= 62°. ‘ Y
, - OIGEEEE) 00 (©) g5 gl
\(9/ 628 8 () onl242 |
Lh‘\_\
_\ 13. Find the measure of arc AXC. X
@) s0r B@) 1e07 igly! 1800
(D) 2002 S (E) #3607

]
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14,
(A)
D)

15

62°~——{¥(B) 124 (€)= 149°
(D) 298° ' (B) 360° W |
16. Find the measure of arc XY in circle W. o
(A) 40° B 120° €j 140°
(D) 180° (B)o112205
17. Find the area of the secfor shown.
@) dem? nem?  (C) 16cm?
(D) 8rtcm? (EB) 16mcm?
18. Find the area of the shaded region.
W0 L®) (C) 25
V({ 20 (B) 25n

19

20.

*)
(D)

202

Find the area of the sector shown.
gy o ) fum

— (D) 6mmm? (E) 97nmm?

97t mm

If arc MXP = 236°, find the measure of arc MP.

62° @5/ 124° (©) 236°

2705 - (E) 360

<\
Ao AT
fb.'-};&
- \‘L-U‘
In circle S, major arc POR has a measure of

298°. Find the measure of the central angle
Z PSR!

7 \Nad

2 I mm?

©

If the area of the square is 100 cm?, find the
area of the sector.

10wt cm? (B) 25cm? {525 251 cm? {
100 cm? (E) 1007 cm? ' \g&\ﬂ\ﬁ
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6. Solids

Solid geometry is the study of figures which consist of points not all in the
same plane.

Rectangular Solids

A solid with lateral faces and bases that are
rectangles is called a rectangular solid.

The surface area of a rectangular solid is .
the sum of the areas.of all-the-faces.

The volume of a rectangular solid is equal
to the product of its length, width and height.

I SR . - - - -

PROBLEM oy !

What are the dimensions of a solid cube whose surface area is numeri-
cally equal to its volume?

SOLUTION

The surface area of a'cube of edge length a is equal to the sum of the areas
of its 6 faces. Since a cube is a regular polygon, all 6 faces are congruent. Each

face of a cube is a square of edge length a. Hence, the surface area of a cube of
edge length a is

S = 6a2.
The volume of a cube of edge length a is
W= -
We require that A = V, or that

" 6a’2=a% or a=6

Hence, if a cube has edge length 6, its surface area will be numerically equal to
its volume.

Drill 6: Solids 2

S ; z
il Find the surface area of the rectangular 5 ,‘ Dy
prism shown. . i g i
(A) 138cm? (B) 336cm? (C) 381cm? P ‘*/’
@f [#26cm (B) 540 cm? e =

203



Math Builder for Standardized Tests

2. Find the volume of the rectangular storage tank shown.

1.5m

4m

f 6 m

(A) 24 m?3 \(B\)// 36m* (C) 38m> (D) 42m® (B) @ 45m?

3. The lateral area of a cube is 100 cmg). Find the length of an edge of the cube.

=

(A) 4cm (B) Scm \(9/ 10cm (D) | 12cm (E) 15 cm

7= Coordinate Geometry

Coordinate geome- : Jy
try refers to the study of 3 4
geometric figures using Y
algebraic principles. I 2 ; I
The graph shown is e o
called the Cartesian coor- :
. dinate plane. The graph } i } } 5 i } F——=x
7 consists of a pair of per- -4 -3 -2 -1 210 <24 32 vil 4
pendicular lines called co- =1y
ordinate axes. The verti-
cal axis is the y-axis and i =20 C oy
the horizontal axis is the s
x-axis. The point of inter-

section of these two axes
is called the origin; it is the zero point of both axes. Furthermore, points to the

x 9 s = - ~ ~ TN P LY
: —~ - e I 3 X

) L y - right of the origin on the
) I Yo - 1 i i
G e g o x-axis and above the ori-
jﬂJj \ 2 O gin on the y-axis represent
i f/{%} S e or o 5 positive real numbers.
l /Rt \ —-—— )
L \Q!?" X //é a4 Points to the left of the
e e v ; =i origin on the x-axis or be-
i < . .
Al _"_/x: G, e~ o low the origin on the y-axis
B 7% 8 g e -represent negative real
i “‘I5—‘|1'—3l _‘1?—1' ! ) i 1 : numbers.
\ B o | P o il e ] atie s
LS 1
P : _?__ P T, e The four regions cut off
) ! ol by the coordinate axes are,
CA : in counterclockwise direc-
: Sl tion from the top right,
| =t called the first, second, |
BEe =i 2 third and fourth quadrant,

respectively. The first
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quadrant contains all points with
two positive coordinates.

A%,
In the graph shown, two A Ya)

points are identified by the ordered
pair, (x, y) of numbers. The x-co-
ordinate is the first number and
the y-coordinate is the second
number.

To plot a point on the graph
when given the coordinates, draw
perpendicular lines from the num- B (Xg, YB)
ber-line coordinates to the point
where the two lines intersect.

To find the coordinates of a given point on the graph, draw perpéndicular
lines from the point to the coordinates on the number line. The x-coordinate is
written before the y-coordinate and a comma is used to separate the two.

In this case, point A has the coordinates (4, 2) and the coordinates of point B
are (— 3, - 5).

E({)}f any two points A and B with coordinates (X4, Y4) and (X3, Y3), respec-
tively, the distance between A and B is represented by:

|
| AB = (X, —Xp)? + (¥, - Yp)" |

This is commonly known as the distance formula or the Pythagorean
Theorem. :

PROBLEM
Find the distance between the point K . |
A(1, 3) and B(5, 3). i
Al a8
(1P | - (5,8)
1
= 1 Ui
0 Ead X
;
SOLUTION

In this case, where the ordinate of both points is the same, the distance
between the two points is given by the absolute value of the difference between
the two abscissas. In fact, this case reduces to merely counting boxes as the
figure shows.
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Letl x; = abscissa of A y; = ordinate of A
X, = abscissa of B y, = ordinate of B
d = the distance.

Therefore, d = | x; — x, |. By substitution,d = | 1 -5 | = | — 4 | = 4. This answer
can also be obtained by applying the general formula for distance between any
two points c

d=\/(x1—x2)2+(yl—y2)2 e
By substitution, } %by =
d=\(1-57 +(3-3) = (-4 “OP- G- © G | OO

The distance is 4. (9 bl A5 - GU

To find the midpoint of a segment between the two given endpoints, use the N's
formula, = 4

S _,,6*"’ (,,Q-, ‘.‘)
‘ {x1+x2 }’1+)’2\]& 2 (LL»»\‘) Ve

% i 2 G i Re

(O S : -2 e

where x; and y, are the coordinates of one point; x, and y, are the coordmates of

the other point.

Drill 7: Coordinate Geometry ‘Y
1.  Which point shown has the coordinates (- 3, 2)? Nie
\K«(/ ! A B
@ Al @ B e e
@D Bt s L
1 :
Y 3
D. E
\
b/
2. Name the coordinates of point A. J -
A “4.3) \&E6-9 © 69
M- E43) B @-3)"
1__
— S : \ =—
=
& »
A
\
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3. Which point shown has the coordinates (2.5,-1)? Y,

: |
(A) M @ N (© |
D) Q E)} R *R
| Qe e
? S ; =
| fio®N
;»i b
4. The correct x-coordinate for point A is what number?
Gy 3 B =4 {01+ () 3 i
| e © s :
K Al
‘ i ; =%
R e
»‘ h-' .
?" '
}!
| 5.  The correct y-coordinate for point R is what number? “y
’ @& -7 B) 2 © -2
(D) 7 (BE) 8
1 —_—
1
'R -
6.  Find the distance between (4, — 7) and (- 2,- 7). ‘
A) 4 e 6 @ 7 @)etd == iRy 15
[
7. Find the distance between (3, 8) and (5, 11),
@Ay 2 (B) 3 e B ) B m B
8. How far from the origin is the point (3, 4)?
(A 3 (B) 4 @) s @) 5V3 (B) 43
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9.  Find the distance between the point (- 4, 2) and (3, - 5).
(A) 3 (BB B iasiin (Gt D) N2, (B 743

10. The distance between points A and B is 10 units. If A has coordinates
" (4,-6) and B has coordinates (- 2, y), determine the value of y.

(A)’ -6 (B‘) -2 < o0 @)l (B)=e2
11.  Find the midpoint between the points (- 2, 6) and (4, 8).
A G.7) \@7’/ @7 © G1y @ 0,1 (E) 3,7)

12. Find the coordinates of the midpoint between the points (- 5, 7) and
(37 T 1)- -

@A) 449 ®B) G-1) (O“(15=3) B)/(— L3 (B “-49.
13.i " The y-cbordinate of the midpoint of segment AB if A has coordinates

—3,7) and B has coordinates (- 3, — 2) is what value?
Jo 5/2 B) 3 <© Jr @ 5 (E)ss 15/2

14.  One endpoint of a line segment is (5, — 3). The midpoint is (- 1, 6). What is
the other endpoint?

@A) @,3) U(B) (2 1.5) (& & €7,15)

(D) (_ 2’ 1'5) @) (_ 7’ 12) :

15.  The point (- 2, 6) is the midpoint for which of the following pair of points?
(A) (1,4)and (- 3,8 (B) (-1,-3)and (5,9)

(© (,4)and (5, 9) (D) (-1,4)and 3, -8)

(E) (1,3)and (-5,9)

N =<4 ML
y A )
\ &
)
l? 4]
: _6-1
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| - Geometry Review
GEOMETRY DRILLS

| Drill 1-Lines and Angles

E =B 50 5 ) gl D) 13 @B
25 (s) 6 (O 10. (E) 14. (E)

. Se L (© 7. (B) 112 (6) 150 A

| 4 (D) 8i19d  (A) 1229481(5)

| Drill 2-Regular Polygons

=l D) e (A) 7. (B) 10. (B)

V 265 ef(B)N 5892 (D) B m) '

[ i 3 @E®) 6% 2t ((C) gt D)

| | Drill 3-Triangles .

‘ 140 1 @yt 4 5. (O 920 Ay 218t (D)

| 2.+ (B) 60 WA 100 (@) 14 A

| 3421 (© Fo (B) 4@ 15 )

‘ 4. (B 8 (B 12.° (B)
Drill 4—-Quadrilaterals ; .
/) 6. = (A) 11 (C) 16 )
2., 2(B) oA D) L4 125 () AT (B
3. . (M) 815 (@ 13, (B) J48. (0.
4. - (E) 9. (B) 14. - (E) = 19. =)
5. (O 10—i(©) 16 (B)
Drill 5—Circles
L (B) 6. (D) 11. (B) 16 (©
2. A 7o) 12, (D)« 7. . (B)
3.5 @) 8 (B) 13 (@ 18 (D)
4 ) 9. ¢ (B) 14. (B) 19 )
5.0\ 10 (D) 1S 50A) 208 (C)

O
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Drill 6—Solids

©

(B)

(D)

1%

Drill 7—Coordinate Geometry

(A)
©

13
14.
15

(D)
(E)
(B)
D)

108

151w
12:

Y.

(A)
(B)
©
©

5)
6
7
8
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Geometry Glossary

GLOSSARY: GEOMETRY

Acute Angle
An angle that is less than 90 degrees.
Acute Triangle

A triangle with all three angles under 90 degrees (i.e., all angles are
acute).

Adjacent Angles
Angles with a vertex and side in common.
Altitude of a Parallelogram

A line segment between the opposite sides of a parallelogram, which is
perpendicular to both sides.

Altitude of a Trapezoid

A line segment joining the two parallel sides of the trapezoid, which is
perpendicular to each of these sides.

Altitude of a Triangle

- The line segment from one vertex of the triangle to the opposite side such
that it intersects the opposite side at a right angle.

Angle

What is formed by the intersection of two rays with a common endpoint.

This intersection (endpoint) is the vertex of the angle. An angle is measured
in terms of degrees.

- Angle Bisector of a Triangle

A line segment from one vertex of the triangle to the opposite side, which
bisects the interior angle of a triangle at the vertex.

Apothem of a Regular Polygon

The line segment joining the center of the polygon to the center of any
side.

Aré of a Circle

A contiguous portion of a circle. An arc can be formed by the intersection
of the lines forming a central angle and the circle. In this case, the
measure of the arc equals the measure of the central angle.

Area
The space occupied by a figure.
Base of a Triangle

The unequal side of an isosceles triangle.
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Bases of a Trapezoid
The two parallel sides of a trapezoid.

Bisect
Divide into two equal portions.

Center of a Circle

The point about which all points on the circle are equidistant.
Central Angle y

An angle whose vertex is the center of a circle.
Chord of a Circle

A line segment joining two points on a circle. If it passes through the
center of the circle, then the chord is a diameter.

Circle

The set of points in a plane at a fixed distance from a given point in that
plane (the center of a circle).

Circumference

The length of a circle if it were to be “unwrapped.” The circumference
equals twice the length of the diameter of the circle.

Circumscribed Circle :

A circle passing through each vertex of a polygon.
Collinear

Points that lie on a common line.
Complementary Angles

Angles whose measures sum to 90 degrees.
Concave Polygon l

A polygon that does not contain all points on line segments joining all
pairs of its vertices.

Concentric Circles

Circles with a common center.
Concurrent Lines

Lines with a point in common.
Congruent Angles

Angles of equal measure.
Congruent Circles

Circles with radii of the same length.
Consecutive Angles

Angles with vertices at adjacent sides of a polygon (i.e., the vertices have
a common side).
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Geometry Glossary

Convex Polygon

A polygon containing all points on line segments connecting all pairs of
its vertices.

Coordinate Axes

Two perpendicular lines (the x-axis and the y-axis) used for placing or-
dered pairs of reals relative to one another.

.Coordinate Geometry
The study of geometry via algebraic principles.

Coplanar Lines
Lines in the same plane.

Cube

A six-faced solid in three dimensions in which each face is a square.
Decagon

A polygon with ten sides.
Degree

The unit of measurement for angles.
Diagonal of a Polygon

A line segment joining any two nonconsecutive vertices of a polygon.
Diameter of a Circle

The chord of a circle that passes through the center of the circle.
Equiangular Polygon

A polygon whose angles all have the same measure.
Equiangular Triangle

A triangle whose angles are all 60 degrees (an equilateral triangle).
Equidistant

The same distance from, or at a fixed distance from.
Equilateral Polygon

A polygon whose sides are all of equal length.

Equilateral Triangle
A triangle whose three sides all have the same length.
Exterior Angle of a Triangle

An angle supplementary to an interior angle of a triangle formed by
extending one side of the triangle.

Hexagon
A polygon with six sides.
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Horizontal Axis
The x-axis of the coordinate axes.

Hypotenuse

The longest side of a right triangle, it is the side facing the 90-degree
angle.

Inscribed Angle

An angle whose vertex is on a circle and whose sides are chords of that
circle.

Inscribed Circle

A circle within a (convex) polygon such that each side of the polygon is
tangent to the circle.

Interior Angle of a Triangle

The smaller of the two angles formed by the intersection of two adjacent

sides of a triangle (i.e., it never exceeds 180 degrees, while the larger
angle always does). -

Intersecting Lines

Lines that have a point in common.
Isosceles Right Triangle

A triangle with one 90-degree angle and two 45-degree angles.
Isosceles Trapezoid

A trapezoid whose nonparallel sides are of equal length.
Isosceles Triangle

A triangle with two angles of common measure.
Legs

The two shorter sides of a right triangle, these are adjacent to the right
angle.

Line
A set of points of infinite length with the property that a line perpendicular

to the given line at a certain point is parallel to any other line perpendicu-
lar to the given line at any other point. A line is said to be one-dimensional.

Line of Centers

A line joining the centers of circles.
Line Segment

The line portion that lies between two points.
Median of a Trapezoid

The line segment joining the midpoints of the nonparallel sides of a
trapezoid.
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Median of a Triangle

The line segment from one vertex of the triangle to the midpoint of the
opposite side.

Midline of a Triangle
A line segment joining the midpoints of two adjacent sides of a triangle.
Midpoint

The unique point on a line segment that is equidistant to each endpoint of
the line segment.

Minute
One sixtieth of a degree.
Nonagon
A polygon with nine sides.
Obtuse Angle
An angle whose measure exceeds 90 degrees.
Obtuse Triangle
A triangle with an obtuse angle.
Octagon ; : %
An eight-sided polygon.
Origin
The intersection of the two coordinate axes. The origin corresponds to the
ordered pair (0, 0).
Pair of Base Angles of a Trapezoid

Two angles interior to the trapezoid, whose vertices have one of the
parallel sides in common.

Parallel Lines

Lines in the same plane that do not intersect.

-Parallelogram

A quadrilateral whose opposite sides are parallel.
Pentagon

A five-sided polygon.
Perimeter

The sum of the lengths of the sides of a polygon.
Perpendicular Bisector

A bisector that is perpendicular to the segment it bisects.
Perpendicular Bisector of a Side of a Triangle

A line segment that is perpendicular to and bisects one side of the triangle.
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Perpendicular Lines

Lines that intersect, with the property that the angles whose vertex is the
intersection are all right angles.

Plane

A set of points spanned by two intersecting lines and all the points
between them. A plane is said to be two-dimensional.

Plane Figure

A figure in a plane (in two dimensions).
Plane Geometry

The study of plane figures.
Point

A specific location with no area. A point is said to be zero-dimensional.
Point of Tangency

"The point at which a tangent intersects a circle.
Polygon

A closed figure with the same number of sides as angles.
Pythagorean Theorem -

The rule that states that the square of the length of the hypotenuse of a

right triangle equals the sum of the squares of the lengths of the two legs
of that triangle.

Quadrilateral

A polygon with four sides.
Radiii -

Plural of radius.
Radius of a Circle

The line segment from the center of a circle to any point on the circle.
Radius of a Regular Polygon sliiee

The line segment joining the center of a polygon to any vertex.
Ray

The portion of a line that lies on one side of a fixed point.
Rectangle

A parallelogram with right interior angles.
Rectangular Solid

A solid with lateral faces and bases that are rectangles.
Reflex Angle

An angle whose measure exceeds 180 degrees but is less than 360 degrees.
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Regular Polygon
A polygon that is both equiangular and equilateral.

Rhombus
A parallelogram with all four sides of equal length.

Right Angle
An angle measuring 90 degrees; it is formed by perpendicular lines.
Right Circular Cylinder
A three-dimensional solid whose horizontal cross sections are circles; these
circles (for each horizontal location) have the same center and radius
(i.e., can shaped). '
Right Triangle
A triangle with one right angle.
Scalene Triangle
A triangle with no equal sides.

Secant of a Circle
A line segment joining two points on a circle.

Side of a Polynomial 5

Line segments whose endpoints are adjacent vertices of the polynomial.
Similar
Of the same shape, but not necessarily of the same size.

Solid Geometry
The study of figures in three dimensions.

Square
A rectangle with four equal sides.” Alternatively, a rhombus with four
right angles.

Straight Angle
An angle measuring 180 degrees, the two rays forming it form one line.

=

Supplementary Angles

Angles whose measures sum to 180 degrees.
Surface Area R R

The sum of the areas of all faces of a figure.

Tangent to a Circle
A line that intersects a circle at exactly one point.

Transitive Property

A relation, R, is transitive if, for all a, b, ¢ the relations aRb and bRc
imply aRc. For example, equality is transitive, since a = b and b = ¢
together imply that a = c.
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Transversal
A line that intersects two parallel lines.

Trapezoid

A quadrilateral with exactly two parallel sides.
Triangle

A three-sided polygon.

Vertex
A point at which adjacent sides of a polygon intersect.

Vertical Angles
Two angles formed by intersecting lines (not rays) and directly across
from each other. They are also equal.

Vertical Axis
The y-axis of the coordinate axes.

& Vertices :
The points at which the adjacent sides of a polygon intersect.

Volume

Three-dimensional space occupied or displaced (i.e., if a three-dimen-
sional solid were put into a full bathtub, its volume is the amount of
water that would fall out).
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